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RADIO NEWS 


BILL, YOURE ALWAYS 
FOOLING WITH RADIO—~— 
OUR SET WON'T 
WORK — WILL 
YOU FIX IT? 


ont 


\ 
7) 


J'LL TRY, MARY, 
{LL TAKE IT 


ia) 


a 
{ CANT FIND OUT 
WHAT'S WRONG — 


GUESS I'LL MAKE ei 


FOOL OF 


+] MYSELF (i 
te witd MARY |, & 
Ca ee WZ “— 


So 


HELLO, BILL— GOT A HELLO JOE- WHERE VE 


IVE BEEN STUDYING RADIO AT HOME, BILL, 
WITH THE NATIONAL RADIO INSTITUTE. YOU 


TOUGH ay Pace — comes OUGHT To TAKE THEIR COURSE. 1VE GOT 
a f /) TO FIX ND WHERE DID YOU | A Goop RADIO JOB NOW. LETS MAKE A 
e' LET ME LEARN CIRCUIT DISTURBANCE TEST- STARTING WITH 
N f HELP YOU ANYTHING ; rd THE AUDIO OUTPUT STAGE 
AS 2 ABouT LY AND TESTING EVERY STAGE 
N f oe RIGHT BACI< TO THE 
: RADIO? 4 ~ ANTENNA. LISTEN FOR 


THE CLICKS WHEN 1 
TAP THE GRID LEADS 


SAY- WHERE 

DID YOU LEARN 

THAT TEST? ITS 
A GOOD ONE 


Ne 4 


| HERES THE TROUBLE, BILL, IN THE 

lcinst 1.6 AMPLIFICATION STAGE. I 

LEARNED THAT TEST EVEN BEFORE 
| STARTED TAKING THE COURSE, 
BILL. ITS DESCRIBED INA 
FREE LESSON WHICH THE 
NATIONAL RADIO INSTITUTE 

=. SENDS YOU WHEN 

4 YOU MAIL A 


Wed 


4 COUPON FROM 
‘nown ie 5 ONE OF THEIR ADS 
on at iE 


AA 


I'VE SEEN THEIR ADS 
BUT 1 NEVER THOUGHT 1 
COULD LEARN RADIO AT 


HOME-~I'LL @% 
Ei 


I'M CONVINCED NOW THAT THIS 
COURSE IS PRACTICAL AND 
\ COMPLETE. [LL ENROLL NOW 


AND THEN 1 CAN MAKE 
REAL MONEY FIXING 
RADIO SETS 


MAIL THEIR a 


OR INSTALL AND SERVICE 
LOUD SPEAKER SYSTEMS 


OR GET A JOB 
WITH A RADIO 
BROADCASTING OR 
TRANSMITTING 

STATION 


| ‘| will send you a Lesson on 
_ | Radio Servicing Tips FREE 


4 


AVIATION RADIO, POLICE 
RADIO, TELEVISION, 
ELECTRONIC CONTROLS - 
RADIO I$ SURELY GOING 
PLACES. AND THE 
NATIONAL RADIO 
INSTITUTE HAS TRAINEO 
HUNDREDS OF MEN 
\. FOR JOBs IN RADIO 


YOU CERTAINLY = 
RADIO. SOUNDS 
GOOD AS THE ony 
{| BOUGHT IT. 


THANKS! 


THIS SPARE TIME 

WORK 1S GREAT | f 

FUN AND \e Oe 
PRETTY SOON LX. YS. : 


VLL BE READY fF 


L CERTAINLY is 

EASY TO LEARN RADIO THE 
N.R.1. WAY. 1 STARTED ONLY 
A FEW MONTHS A60, AND I'M 
ALREADY MAKING GOOD MONEY. 


TO SHOW HOW PRACTICAL IT IS 
TO TRAIN AT HOME FOR 


FOR A FULL ; 
TIME JOB 


_GOOD JOBS IN RADIO , 


‘ t lh Vt ii i is i! 1 ‘ its ll i \ 
SADIO EXPERT Iw d 1 my funda nta horoughly in my ¢ 


f. nit KR it 
rR 1 ke 


' i than 


} Also Give 
You This 
Why Many Radio Experts Make Professional 
$30, $50, $75 a Week Servicing 
Instrument 


Get Sample Lesson and 64-Page 
pe E08) oar pes Book FREE—Mail —_— 
v they 1 t } Ma ou on, In t 1 row 


Many Make $5, $10, $15 a Week Extra n Mtadio.” ., th are FREE ¢ 
in Spare Time While Learning ate ' 


> mv Sa 


1 7 tart nding Ixtra training in Radio and Telev 
» Sheets; show vou how to do franv) men I 


s Thi “hash methd ot tral ' J. E. Smith, Pres., National Radio Institute 
rok © Guvute hae) Dept. 9DR, Washington, D.C. 


J. E. SMITH 
2 erevieent OH BILL- IM So OUR WORRIES ARE OVER. 
National Radio Institute GLAD | ASKED You | HAVE A GOOD JOB 
Established TO FIX OUR RADIO. NOW, AND THERE'S A 


25 Years 

! BIG FUTURE AHEAD 
FOR US IN 
RAD! lt 


1T GOT YOU STARTED 
THINKING ABOUT 
RADIO AS A CAREER 
AND NOW YOU RE 
GOING AHEAD 
SO FAST 


lFPRN AN 
ne: 


RICH REWARDS 
IN RADIO 


E. SMITH, PRESIDENT, DEPT. 9DR 
ATIONAL RADIO INSTITUTE, WASHINGTON, D. C. 
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serviceman please check here 
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Projection Device for CR-913 Tubes 
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Send me the next six issues of RADIO NEWS and rush a 
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({n example of perfect reception which may be expected from a good television -kywire. 


uleding TELEVISIO 


By M. W. THOMPSON 


Television Engineer. Chicago, Hlinois. 


One of the most important requirements for 


good television reception. is the antenna. The third lesson in 
the television series 
for servicemen. 


AVING, in the first article 
(Radio News, Feb. 1938), gone 
- into features of television 


somewhat new to radio men, and, in the 
second (Rapio News, Mar. 1959), ex- 


plored the subject oft TCONOSCO) tubes, 


One of the newer television receivers with a large C-R picture tube. 


scanning, amplification, ete., I believe 
it desirable briefiv to consider the 
characteristics and somewhat unusual 
behavior of the frequencies assigned to 
television. While a group of channels 
between 156 and 294 mc. has been set 
aside for television use, it appears that, 
for some time to come, only lower {re- 
quency channels in the 44-108 me. 
range will be used. 

The NBC station on the Empire 
State building, W2XBX, has been given 
the use of the No. 1 channel, 44 to 50 
me. The CBS transmitter, high up in 
the Chrysler building, W2XAX, will 
use the No. 2 channel, 50 to 56 me. 


Why do they prefer these to the higher 

iuency channels? In part, because 
their effective service areas will be in- 
reased somewhat, due to the facet that 
ittenuation, beyond the optical hori- 
zon, increases With the frequency. 
More important, the attenuation 
aused by large buildings placed close 
together is considered less for 44 to 56 
me. transmission than for 96 to 108 me. 
r 
10 meters) are considerably different 
inmany respects from those below that 
wavelength. They are not turned 
ack by the ionosphere, and since the 
sky waves are eliminated, propagation 
results from the ground wave. only. 
The ground wave, however, also atten- 
uates rapidly beyond the horizon and 
lading begins to be noticeable. In this 
ltvra-high-frequency zone, there is 


practically no natural statie, but man- 


he frequencies above about 30 me. 


made interference is severe. 

What is known as the “interference 
pattern” around 
ll usually produce puzzling 
henomena. The that 
produces a weak, unusable signal at 
on a roof, may very probably 
Put quite an impressive “kick” into the 
leceiver if moved only a few feet right 


any receiving locat 


SOMme 


same antenna 


one point 


SKYWIR 


or left, forward or back. It is impera- 
tive that one get his little half-wave 
doublet as high and clear as possible. 
Such an antenna, located on a one or 
two story building, down close to heavy 
traflic, may result in severe fluctua- 
tions of signal strength. Automobiles, 
trucks and elevated trains, if near low 
antennas, can, and will, cause a con- 
stant shift and change in the inter- 
ference pattern, giving the effect of 
fading. Klevators and large steel 
doors can do this also. 

The major interference, so far en- 
countered both here and in England, is 
caused by automobile ignition systems. 
Airplanes can cause a similar series of 
clicks in the sound receiver and “snow- 
storms” in the video reproduction, but 
this would be most infrequent. Tele- 
phone exchanges have a definite, eas- 
ilv-reecognizable effect above 30 mce., as 
do street cars. 

In connection with locating one’s an- 
tenna, bear this in mind: the range of 
transmission is roughly proportional 
to the square root of the height of both 
antennae (the telecaster’s and yours!); 
also, the field intensity, at any point 
Within optical distance, is directly pro- 
portional to the product of the two 


Inside the mobile television truck 
which is used to pick up spot news, 


antennae elevations. Field intensity is 
the strength of useful signal arriving 
at vour aerial. 

While almost any piece of wire, from 
a hairpin to a phosphor-bronze hun- 
dred footer, will give reception on 
broadeast frequencies, an ultra-high- 
frequency (u-h-f) television antenna 
demands thought and care in its de- 
sign, location and installation. First, 


it must be rigid, and neither the an- 
tenna or lead-in should sway in the 
wind. 


Second, because of refleetion of 


waves from buildings and metal struc- 


| , 
rici1 We 
\ horizontal television dipole 


tures, there may be multi-path recep- 
tion at some locations. The signal will 
arrive (1) directly from the transmit- 
ter, (2) as reflected from a small rise 
in the ground between the station and 
the receiver, (3) from the side of a 
nearby large building, or possibly (4) 
from a gas tank. The result is blur- 
ring, double images and other unde- 
sirable picture abberations. Changes 
in the design, location and orientation 
of the antenna will be necessary. 

A great many materials such as brick, 


n/N 


KEEP WIRES TAUT WITH SPRINGS ETC 


FiG.12 mA 


A high-gain television “\~ antenna. 


stone, paving material, etc., are excel- 
lent reflectors of television frequencies 
at certain angles of incidence. Occa- 
sionally, where 
“line of sight” path to the transmitting 
antenna, because of a tall building, it 
will prove possible to get excellent re- 
ception via the reflection from 
surface on another nearby structure. 

Third, the ant 


one cannot get a ciear 


some 


enna and its transmis- 


sion line must be so constructed and 
terminated that reflections from the 
receiver end of the system do _ not 
bound back to the antenna and there 
be refleeted so 
hat the re n- 
er as a delaved 
reflected) Slg- 
\ ’ 
Ave . ’ 
X | ti-pat ro- 
wy 
ce 110n IS CONnSIC- 
Diamond antenna. erably less whet 
sing | zontal 
Pan pean een I Aassllnt wr die? ) 
poiarizallo! (aounyvtle oO! (1-pok yar- 
allel to ground) than when employ- 
ing vertical polarization; 1 horizo 
tes 
tal receiving antenn esponds ss to 
disturbances ron yUutomot oni- 
tion svstems. Both transmitting and 
receiving aerials must be tor S 
polarization, and the erlials S¢ 
J 


erected on the Chrvsler and Fmpi 


. } 

State buildings re or he i 
transmissior ind no ertic as 
cenerally supposed. 


I 

A brief explanation of blurring, dou- 
ble-images and cancellation is, per- 
haps, in or 
Kinescope the spot on 


a speed of approxl- 


els horizontally at 


While the spot is traveling, let us say, 
6 100th-inch on the screen, the radio 
wave will have travelled 400 feet. 

If now, both the direct wave and an 
qually-strong reflected wave (which 
travelled 400 feet further) arrive 
at vour antenna, two images will ap- 
pear, one displaced (offset) about 
1 16th-inch from the other. There will 
be a blurring of vertical lines, and, pos- 
sibly, black lines repeated as white, or 
white as black. 

Most of the doublet receiving an- 
tennas so far used in television 
search, and by the amatcurs, for u-h-f 
work, have been made of cop- 
per rod or tubing, usually copper tub- 
ing with the ends plugged. Recently, 
telescoping rods have appeared on the 
market that ean be adjusted to various 
lengths. If copper tubing is used, it is 
recommended that half of the 
doublet be anchored at its inner end, 
and another supporting bracket be se- 


re- 


brass 01 


each 


cured near each outer end; quarter or 

three-eighths inch tubing is suggested 

Figure 11). 
accuracy 


Sufficient 


(ScCe 
in design will be 

if one merely divides 300 by 
the frequency in me. to get the wave- 
then multiples by 39 to put 
this in inches, divides by 12 to have 
feet, and divides by 2 for over-all 
length of a half-wave dipole. If one 
New York CBS 
transmissions, the procedure would be: 
center of the 50-56 me. channe!] 
and this divided into 300 is 5.66 meters. 
Multiplied by 39 


divided bv 12 is 


secured 


wished only to get the 


. x9 
IS JO, 
220.74, 
18.4 feet, and divided 
would be 


the result is 


by 2 is 9.2 feet, which the 
proper length for such a dipole (over- 

ll). For use with these half-wave 
| twisted pair tra 


impedance 


nsmission 


ine is used, having a surge 


the adjacent NBC channel, the center 
‘ 


requency of which is 47 mc., the sa 


arithmetic is followed to arrive at a 
lengt] ol 10.37 feet Opviously should 
e television seit owner desire to get 
both channels 11¢ would choose the 
ecentel oOint of tne 14-56 me range, 
tart his calculations from 50 m« ind 
rive at 9.75 fect or 9’9 Leaving a 
’-inch gap at the center between rods, 
eacl lf of the double should he 
1G 1 long Suc iY ntent shoul 
place so tI 1 S if ont ingle 

» the ction of the ns tte) 
For some months, many owners of 
television sets will have only one 
rans ter to which they can tune and 
S O?} eqQue!l } YY be Sil 
, ( ( ct: ¢ ray) t¢ nit ol 


How fading television signals look, 


stacles) that insufficient signal reaches 
a doublet for satisfactory operation, 
For reception from but a Single sta. 
tion, a Vee-Beam antenna, each leg of 
which is a full wave length long, has | 
much to recommend it (see Figure 12) | 

Presuming we _ wish to receive 
W2XBX, the NBC station, we cut two 
wires 20'9” long (one wave length) 
and lay them parallel and on a line 
pointing toward the transmitter. The 
end of each which is furthest away | 
from W2XBN is secured to a smal] in- | 
sulation block 


‘3 


corresponding to the 


CONVERTER 


IBS| +e 


FIG.15 


Low-gain input stage to superhet. 


center block of a doublet. The end of 
Wire nearest W2XBX is now 
moved away from the direction lin 
until the wire forms a 5 angle wit! 
the line. Thus we have a 104° “V’, 
the open end of which faces the trans- 
mitter. Means must be provided for 
keeping the wires taut. The transmis- 
sion line couples to the point of the 


each 


64], 


antenna for two or three- 
<-up, near the borders ol 
the transmitters’ effective — servic 
ranges, would be a diamond or rhom- 
bic (Figure 13). The open ends of tw 
“W's” are brought together, and, at the 
apex toward the transmitters, one 
} a 500 to 800-0hm noninductive 


The bette 


channel pic 


} 
places 


Fach of the 4 


} mwitane 
resistance 


ie@gs 18 a 


3RD STAGE 
SAME AS 2ND 


attains 


mately 2% miles per second. The 

radio wave, bringing the television : 

program, travels at 187,000 miles per i 

second, the ratio of these speeds being Ficia TOTO | 


about one to seventy-five thousand. The input -tage of a TRE televi-ion receiver. 


id of 
now 
line 
With 
a) da 
‘ans- 
| fot 
mis- 
the 


Oma 


for many months. For 1939, what tele- 
casting there is will probably be con- 


fined to but two channels—the 44-50 
and 50-56 megacycles. 

This condition lends itself excel- 
lently to station pre-selection;: con- 


struction such that one need only flip 
a switch or push a button to transfer 
from station to station. You set the 
rf. input, the converter input and the 
oscillator circuits when the 


receiver 


is put into operation, and no more 
“tuning” is necessary. 
While the above discussion has all 


been in terms of superheterodyne con- 
struction it must not be inferred that 
only “supers” can be used for television 
reception. If one is looking forward to 
active participation in this new field 
primarily as a service man, his think- 
ing should be in terms of superhetero- 
dynes. Manufacturers of complete sets 
are developing their products around 
this circuit. If one the means to 


The bu-ine-- end of a TRE job. 


wavelength long, the angle at each 
wex is 104°, the transmission line 
must present an impedance ot 500 to 
a) ohms. Other arrays will come into 
sto Meet Various conditions; double- 
sublets show good results. With half- 
wave doublets it is possible to place 
jirectors’ in front of the actual an- 


St 


has 


-onna; these can be a taut Wire or rod build a more elaborate receiver, and 
Jightly shorter than the antenna. Be- has considerable test equipment at his 
f Au . 
| 7 i RF STAGE 1853 nt 1852 TF 
|" | on J i 
} 
ei vs 
WW, 
| 
| 
| 
a | 
# - 
L3 
1 vane i 
Pin | == Bt Bt 
ci AUTOMATIC OR : 
MANUAL GAIN -_- 
CONTROL —— ——= ate 
La 
OSCILLATOR 
Ls 
L6 
7 | Th, 
FIG.16 I! 
High-eain televi-ion superhet receiver input stage. 
lind the antenna, one places wires or disposal, the thinking should be 


“super.” 

On the other hand, if parts’ and tube 
must be watched, the 
good old tuned r.f. circuit of early radio 
days is a fairly satisfactory answer. A 
5-10 meter “ham” receiver (see Rapto 
News, March, 1939, page 21) will ta 
eare of the audio transmission sent 
with the video, and a comparatively 
simple video receiver can be 
around some easily-made coils and in- 
expensive resistors. Varying an 


rods equal to, or slightly longer than 
the aerial proper, and known as “re- 
lectors.”” So much for antennas. 

Since, in television, limit of the 
rvice area is reached rapidly, and 
be many set owners in areas 
rinal field fre- 
iency Input circuits will have to be 
en extremely caretul 
this 


voted to them. There 


costs carel 


the 


oa 


re Will be 


strength, radio xe 
Oui 
attention, so 
will be 
iImpor- 


Once: 


remainder of article concocted 


is One 


point to be brought out at wuNts 


y 


lereas In sound reception the input of expenditure between these two ex- 

cults must be constructed to be tun- tremes will be found in a de differ- 
to a large number of channels ent possible designs. 

roadeasting), or a wide choice of fre- Getting into circuits, I wish to point 

neles (amateur), television trans- out that, at this point in my series of 


channels 


ission Will be on only se 


lessons, comparatively little exact data 


tures that 


> FIG.17 Bt 
Extra high-gain input. 


» given. Only a small portion of 
the country, either by area or popu- 
lation, is as yet being served by tele- 
casting stations, and this series is pri- 
marily a general picture of television, 
how it is done, and to prepare the serv- 
iceman for the coming lucrative field. 
If the reader is within the thirty-mile 
radius of a station, there are kits on 
the market and “how to build” data is 
available. Building will be a great 
deal more interesting, however, if you 
first learn television thoroughly here, 
and the reason for unusual design fea- 
night otherwise puzzle you. 

In Figure 14 is shown one of the sim- 
plest forms of input and tuned r.f. cir- 
cuits yet to make an appearance for 
reception of video transmission. In- 
ductances L; and L, should approxi- 
mate 6 turns of No. 26 enamel on %- 
inch forms, and condensers Ci, C:, Cs 
and C, may be 20 mmfd. air trimmers. 
If larger wire is used and turns are 
spaced, another turn may be required, 
or larger capacities. 

In planning these u-h-f circuits keep 
this point in mind: with a large capac- 
itv, the L’C ratio of the tuned circuit 
and, consequently, the circuit imped- 
ance, is low. This results in lowered 
over-all gain. It is desirable to use 
inductance (in coils) and as 
The range 


CONV GRID 


Band-pass filter. 


of 44 to 56 megacyeles is a compara- 
tively narrow one; try to build and ad- 
just inductances so that television 
channels I and II are brought in when 


condenser plates are about one-eighth 


to one-fourth in = mesh. This goes 
whether a “super” or a tuned rf. 
(More television lessons, page 44) 
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AS I SEE IT! 


By 


SOHN F. 


RIDER 


Dean of the Servicemen 


A serviceman 


has many problems 


which do not begin and end at his 


service bench. 


Mr. Rider gives his 


valuable view-point on the others. 


he opinions expressed herein are solely those of 


] Fi 
e author, and do not necessarily represent those 


a the Publisher nor Editors of RADIO NEWS.) 
Radio Facsimile 


ITH all this talk about tele- 

vision, radio facsimile is 

being pushed into the back- 
sround, at least during general discus- 
Yet. as I see it. it’s going to 
be a mighty potent force and of very 
vital interest to the radio servicing in- 
This is not being said for the 
filling space. The develop- 
ment of radio facsimile has reached a 
and unless people 
watch their “p’s” and “q’s,” they are 
due for quite a surprise. 

It is true that television offers tre- 
mendous possibilities. We are tre- 
mendously enthused, but somehow or 
other, we can still visualize people in- 
terested in still pictures and the text 


sions. 


dustry. 


sake of 


high order, some 


that accompanies them. Radio fac- 
simile, from one angle, is the equiva- 


lent of the transmission of a miniature 
newspaper right into the home. Would 
; that it is far-fetched to 
agine the leading department store in 

large community buying time on the 
air to send the day’s bargains into the 
ome for milady’s breakfast? 

A time clock turns the receiver 
luring the night and when the 
period of transmission is 


Maybe T 


vou say im- 


on 
“oll 


pleted. 


receiver to a second fac- 
station, and the weathe1 report 
bv the 


that day are printed. 


simile 
ollowed station 


This is followed 


vy spot news, pictures. and perhaps 
even a “Wanted for hold-up” or “This 
baby is lost” facsimile broadcast. 


facsimile 


details in 


continued as 
transmissions furthe1 
1e daily newspapers. The pictures 
now broadcast from the various parts 
of the world to the newspapers in the 
States can readily be 
upon the air by means of a rebroad- 
ast. People will become more famil- 
ar With what is to be found in the 
Various editions of newspapers, and it 
may lead to greater consumption of 
newscopy than today without any such 
picture 


with 


United placed 


transmission to the 


The area of transmission of radio 
facsimile is greater than that of tele- 
vision—the unit price of receivers like- 
wise is and the nature of the 
equipment is less complicated—all of 
which may tend to create widespread 
interest. Not that we are attempting 
to present a picture of facsimile dis- 
placing television, or even competing 
with television. ... That would be fool- 

1. But it cannot be denied that a fac- 
simile transmitter is Jess expensive in 
every hence, it can become 
the forerunner to television in those 
localities where television is not des- 
tined to appear for quite some time. 
And then again, what is wrong with 
the idea of both a radio facsimile re- 
ceiver as Well as a television receiver ? 
Nothing at all—if this so-called mod- 
ern world is really modern. 

But who is going to service 
ceivers ? 


quires an answer. 


less 


respect 


these re- 
that re- 
If we desired to be 
accused of reckless thinking, we would 
“today’s serviceman”. ... We 
are fully aware that many 
read these lines will judge by what 
has happened during the past fifteen 
years and will say “Aw, we'll get by 
That ‘ 


That’s a question 


: 
snout 


Rider is an alarmist.” 
nothing alarming about 
saying. Of course, men 
but will they be 
the men who have spent half their 


service work or will it 


guy 
There is 


} 1 _ As 
will be found, but 


men with 
it be the 


men—new 
training? Will 
independent man? Will it be the job- 


new crop of 


ber’s servicemen? The dealer’s serv- 
icemen? Will each dealer require a 
complete service department of his 


independent 


own and thus squeeze the 
man out of busin eg 
Let’s stop kidding ourscives! Why 
not look the truth in the eye! Radio 
servicing is becoming a 
radio development neve) 
ceases. It’s been a hard life 
financial viewpoint, only 
1as been comparatively easy from tl} 
viewpoint. Now that thi 
‘alities are on the increase, the 
will improve. It 
improve because the 
will and 
men capable 


ness ? 


tough grina 
pecause 
from 


because it 


‘hnical 
echnit 
financial side also 
can't help but 
price level of 


because the 


recelvers 
number of 


rise 


John F. Rider 


of coping with the problems which wij] 
will decrease immediately with 
the introduction of facsimile and tele- 
Vision transmission. 

There is not a single radio receiver 
manufacturer interested in radio fac- 
simile and television receivers who 
does not say that the servicing prob- 
lem they will be forced to face is keep- 
ing them awake at night. I know thai 
you have heard all of this before— 
vear after year, but it can't be helped, 
There never is an end—no more than 
there is an end to the research work 
being carried out in radio laboratories 

It’s tough to work in the daytime 
and study at night—to continue Study- 
ing, reading—day after dayv—month 
after month—vear after year, but you 
picked the servicing business vourself. 
No one forced you into it. Now that 
you're in it, there is but one road- 
forward. There is no standing still. 
When you stand still, you're going 
backward—because the world is mov- 
ing forward. 


arise " 


The Postman Rings Twice 


oe is one thing we would like 
to know. Really, it is more than 
mere curiosity that prompts this 
\ matter of fact, 


query. AS % 
ject has been discussed more 


ust 

the sub- 
than once 
who are responsible for 


among people 


service meetings. 

that servicemen who at- 
if ever, 
ol a meet- 
opinions? Is it be- 
little inter- 


Why is it 
tend service meetings seldom, 
10 the sponsor 
ing to express thei. 


mectings are ol 


est Or is it because so little is gained 
from the meeting? Or is it because 
the men who attend are there for the 
beer, pretzels and sandwiches. 


No one expects every person who at- 

right home and burn the 
midnight oil writing letters. but don't 
vou think that some evidence of either 


tenas to rush 


satisfaction or dissatisfaction is just 


Perhaps you feel that purchas- 
product is sufficient 
You're right; it is evidence 
of appreciation, but it is so little trou- 
ble to 
vou enjoyed the meeting or to staie 
hat the subject discussed was over 
(} Mi; page 49) 


ing the sponsor's 


CVIGENCE. 


write a posteard stating that 


fher discussion on 
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Band Midget for $15.00 


by A. B. CAVENDISH 


The completed conversion for battery operation. 


HERE are many radio listeners 

that do not know what a great 

amount of information and pleas- 
we may be had by tuning in the long 
wave band that begins where the 
broadcast band stops. Activity is to 
be found on these frequencies day and 
night, and they include weather-re- 
ports from all directions, instructions 
to fliers as they land, general informa- 
tion and the ever-present beacon sig- 
nals that guide the planes in flight. A 
certain amount of romance is to be 
found in listening in on these trans- 
missions. 

Normally, receivers that are de- 
signed for the inclusion of the long- 
waves, are rather expensive to the 
listener Who can afford only the midget 
type of set. The serviceman or radio- 
minded experimenter or listener can 
adapt many of these sets to include 
the long-wave bands at low cost. Most 
all of the parts needed can be salvaged 
from almost any set and even if new 
parts are purchased, the cost will be 
lar less than if a set were bought to 


The midget BC set before conversion. 


will be? 


include these 
beacon frequen- 
cles. 

The parts do 
not have to come 
from any partic- 
ular type of set 
as long as the 
values will meet 
the specifications 
forth for 
this change-over. 

The older mid- 
cets may be used 
as well as the 
newer par- 
ticularly if they 
have an interme- 
diate frequency 
of 175 kilocycles 
(if a super-het), as it is then possible 
to cover a greater range than those 
using an if. of 456 ke. 

The receiver may also be adapted 
to battery operation so as to be of 
further use to the user as a portable 
radio or direction-finder. Some of 
these little sets operate on short-wave 
as well as on the broadcast band and 
these are ideal as a nucleus for the 
conversion. The receiver selected for 
analysis is one of typical variety and 
is a five tube super-het that takes in 
the broadcast and the 2-6 me. bands. 

The first thing to consider is the 
tube requirements and the ones chosen 
will depend upon the original ones 
used in the receiver. Battery sub- 
stitutes can be found by referring to 
the tube manuals and by direct com- 
parison of their characteristics. Tubes 
are now on the market in the 1!. volt 
series which may be used to full ad- 
vantage as to sensitivity, and low 
plate voltage requirements so no diffi- 
culty should be experienced in finding 
the correct substitutes when making 
the following changes. 

The receiver should be removed 
from its cabinet for examination in 
order to determine how much room 
will be available for the extra parts. 
Fortunately, the rectifier tube will not 
be needed so we can figure on this 
space for a dual-trimmer or other 
parts we may need in order to com- 
plete the conversion. The governing 
factor as to range we may cover will 
depend almost entirely upon the 1. 
frequency, and the method used in the 
original receiver in padding the oscil- 


as set 


sets, 


midget for 


Savannah, Georgia 


Want to know what the weather 


Convert that cheap little 


the “long” waves. 


lator section of the tuning condenser. 

The set shown in the illustration 
uses a two-gang condenser with cut 
plates in the ose. section. These plates 
are arranged so that the tuning be- 
tween one section and the other will 
be the same as the if. frequency 
throughout the tuning range and extra 
padders will not be needed in order to 
offset the effect of identical condenser 
sections if they were used. Some of 
the earlier sets will have condenser 
sections of the same minimum and 
maximum capacities and padders will 
be found that have been adjusted at 
both the high and low end of rotation. 

We can only expect to add long- 
wave tuning up to a certain piont un- 
less we go into adding extra coils on 
a receiver that uses an i.f. frequency 
of 456 ke., but we can add enough to 
receive the beacons that operate just 
above the broadcast band. On the 
other hand, if a frequency of 175 ke. 
is used on our receiver, We can cover 
the extra frequencies up to about 200 
or 250 ke. 

All we need to accomplish the de- 
sired results are a two-section switch 
and a dual 200-600 mmfd. padding 
condenser. The method used in lining 
up the set is as follows: Connect and 
wire the extra parts as shown in the 
illustration or in any similar arrange- 
ment that will permit short connec- 
tions to be made to the tuning con- 
denser. 

Locate the station at the low-fre- 
quency end of the broaccast band with 
the switch off and then cut-in the 
extra padders by means of the switch 
so that this same station will be found 
at the high-frequency end of the added 
long-wave band. Set the padders that 
are now in circuit to bring the station 
in at maximum signal strength. Now 
rotate the tuning condensers and lo- 


The completed inside conversion. 
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Cireuit diagram of the converte 


used, but where different Values op. 
given, they should be substituted, * 
most cases the sensitivity will be equ, 
to the original, as the voltages to 4 
tubes will be about the same With tI 
the filaments, 


exception ol So man 


sets have been sold on the market thes 
it would be impossible to consider ; 
‘sand circuits in this article, Man 


of these little sets have been trad 


TV ye 


n from time to time and the Servic: 
man should have no trouble in findiy 
one in his shop. Some of the mantel 


1} 
vw of receivers can also be adapte | 
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to battery operation. —Tuned-ragio. | 


frequency sets are very well adapte 
the problems 
simplified and the ran 
be extended to include more 
wave-lengths. 
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ubject in of Rapio News 
nay be made for complete information 

Suflicient sensitivity may 
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this issue 
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these sets stations 


in fact 
both coasts have been heard with go 
volume the set illustrated. TI 
improvements in tube design durin; 
the past severe] years have made mo! 
than we! 


in the past. By usin 


on 


compact designs possible 


dreamed. of 


these tubes properly, we can take { 

dvantacve of these improvements a 
enjoy many hours of operation befol 
it Ss nec \ to replace the batteries 
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When high-gain amplifiers are 


built. there is always the hum 


The author solves it 


incan unusually effective way. 


by GENE TURNEY. W2APT 


E. Elmhurst. L. I., N. Y. 


A Flexible Amplifier 


many amplifiers that 

have been built) by service- 

men, experimenters and ama- 
feurs there been trouble with 
hum” and “motorboating.” Partly, 
these ills are caused by poor design 
and partly by poor exccution of a good 
design. In the amplifier described 
these troubles have been overcome by 


has 


careful shielding and by the use of 
de. on the heaters of some of the 
tubes. 

The two high-gain input channels 


use type 6T7G tubes in a resistance 
coupled circuit. Since the 6T7G tubes 
have diode plates which are not used, 
these plaies are grounded. 

All possibility “motorboating” 
and hum are eliminated in the 6T7G 
stages through the of a two sec- 
tion resistance-capacity plate filter 
comprised of a 250,000 and 50,000 ohm 
resistor and two 4 microfarad con- 
lensers. As previously mentioned, di- 
rect current is used on the heater cir- 


of 


use 


power, 
milliampere tubes are employed. Di- 
tect current is obtained it nega- 
tive return circuit ground of the high- 
Voltage supply. 

The second stage in the amplifier 
serves as an electronic mixer as well 

{ 


in the 


aan amplifier. Since there are two 
channels. two tubes are used, both of 
them 6L5G's requiring 150 mills fila- 


Ment current which is obtained from 
the dic. power supply. By means oi} 
switches, the grids of these tubes can 
he connected either to the phonograph 
inputs or to the output of the first 
amplifier tubes. Variable potentiom- 
eters are used in the grid circuits to 
provide control of the volume in either 
channel. «Mixing is thereby obtained 


tubes 


insofar 


of both 
parallel 
currents are concerned. 

The direct-current circuits of the 
{wo mixer tubes are kept separate so 
that they can be controlled from a re- 
mote point. Volume control from a 
remote point is obtained by varying 
the voltage on the plates of the mixer 
tubes. 

Beeause the circuits involved carry 
only direct currents and none of the 
signal currents, the remote controller 
has no effect on the tone or quality 
of the signal, and the remote controls 
can be located at any distance desired. 


as the plates are con- 


nected in as signal 


When the “wireless” type of remote 
controller is used, the power for the 
control unit is obtained from the re- 


mote soeket and connections are auto- 
matically made to the power line for 
the transfer of the carrier current. 


The third stage of the amplifier is 
made up of the electronic tone cor- 
rector, a device which provides indi- 


2-6T7s 2-6L5s 25mn 
SPOT. 


2-OL5CS 2-6T7G's 
a 
D 


otnea Fu 4 


Vidual control of the high and low 
frequencies. In principle, the circuit 
is quite simple—in practical operation, 
very effective. 

The outputs of the mixer stage are 
passed on to the two tone correctors. 
One of the tone correctors has an in- 
put circuit so designed as to bypass 
all the high frequencies while giving 
full amplification to the lows. And 
oppositely, the other tone corrector 
stage passes all the highs and atten- 
uates the lows. The bass tube (top 
6L5G) has a .1 mfd. coupling con- 
denser which passes the bass and a .1 
mfd. bypass condenser across. the 
900,000 ohm control which kills the 
highs. The .001 mfd. condenser from 
erid ground effectively 
any highs which might have 
through the input circuits. 

The lower 6L5G tube which is the 
high-frequency tone corrector has a 
small coupling condenser of .001 mfd. 
that passes only the high frequencies, 


to bypasses 


passed 


2-6L5s 


40 REMOTE CONTROL 


SPRR SOCKETS 


Cireuit diagram of the flexible Bogen amplifier. 
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since its impedance to low frequencies 
is very high. In operation, the outputs 
of the two 6L5G tubes are balanced by 
the operator to provide proper blend- 
ing of the highs and lows. 

Following the tone corrector stage 
is the final voltage amplifier and phase 
inverter tube combined in a _ single 
6C8G dual triode tube. One section 
of the tube is used as a straight volt- 
age amplifier to drive the top 6N6G 
tube to its full output. The other sec- 


tion of the tube is employed as a phase 
inverter to supply the other 6N6G 
; nl sound receiver 
s lels : 
nitty {in bork | Latest Aid to Surgery 
‘ictures ith t] Du nt labs 4 hee \ rican ‘Television Corp 
: oF vision - Teports 
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re 7h eee ene ‘ : py 5d bery fees 
ibe with a signal voltage equal to 1 re. 11 r cos I rly 
that of the other tube but 180° out of ei ratiot sil ht bea 
phase for proper push-pull operation. rine re sate: : 
Since the gain of the 6CSG tube is : 
ipproximately 21 in the circuit used, ters i fours i : 
it is necessary to reduce the grid input ; es af 
to the phase inverter section of the : 
tube to 1 21 of the output of the am- 
plifier section. This is accomplished 
rough the use of a 500.000 and a 
aeeye . ; A i pres . n 
25,000 ohm resistor in series. hus 
the phase inverter tube delivers the | and s : 
same voltage to the grid of the bottom 
> a) } . } . y 
6N6G tube as is delivered to the top ; 
section. However, due to the tube st ot i yan ee fea y put { 
ction, the voltage is 180 out of . 
hase required for p.p. operation 
The output of the 6CS8G tubes are ti 
. ; ; ‘ . « AU 
yupled to the grids of the input sec- CBS Screens Out Electrical 
Seas Shi aeaagede 3 we Fae ali 
tions of the 6N6G direct-coupled am- Bugs a 
: tar . ‘ 8 } uate 
lifier tul in push-pull The ai 4 or 1 a ! s tel cne 
plifier tubes in push-pull. hese out- ; 
4 a i 5 ’ ++ ¢ acc 
put tubes provide an output of 18 anes ae 
“ caee a . . . : pre 
watts. Since the tubes are in push- 1 
ae iecgaat aeale Un 
Mull, no Cathnoae Dvpass condenser 1s 
eet, ils Ceo" ae ent 
required. This is also true of t ss 
ghar {yp 
HCAS, stage. Note that the plate sup- a | 
] to the input section of the 6N6G 5 mu 
be is obtained ifte? the sec nd choke a 
A ! : — Cir 
1 The pnowe?} supply In orde} ta eep ose 
e m |e Vv lu | 
im el at a low value hav 
An output transformer has m- vol 
dances of 2, 4, 9, 15, and 500 ohms. cej\ 
In keeping with good engineerit 
; Cause, top;—result, bottom. at 
sig Ca stage In amplif S mi 
| 
1 ] 1 1 1 { 
yjlated from the others by 1! ins ¢ | ( 5 0 na 
sistance-capacity fil s. As resul \ 
Sno not ble hum or ins yll- | bes 
in spite of the high gain of 125 DB ; 4 
The tubes ] ing d.c. on the heat- n fre 
s ar Xu | n serles W } » WIN 1 har 
crt whoict Cts TUS na i] whe 
: 
itol i S LOU ml ) sho 
Ke] gntly auring umpiiie) New Tele Lab Speeds Progress eno 
yn and thus acts as an indi- is 
=" a : \¢ FEq News 
( ( } operatior At i nee 
the pilot lig! s somewha ae ae acid } and 
lded current drawn by the out- int 
It tubdes, Dut this 1s ! | strt 


Cports 
ot | 


on |} 


This sersiceman’s calibrator is compact and efficient. 
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A power oscillator which 
can be used to align re- 
ceivers and instruments. 


-inm excellent sub-standard. 


RAYVOND P. 


Laguna 


ADAMS 


Beach. California 


By 


A Serviceman’s Practical 


Calibrator 


HERE are times when the ama- 
teur and experimenter finds it 
advisable to maintain peak oper- 
ating efficiency in his receiver by re- 
digning the i.f. channel and by spot- 
checking the front-end to assure both 
accurate r.f. tracking and dial readings 
precisely related to tunable frequency. 

Unfortunately, however, the average 
enthusiast does not own a laboratory- 
type signal generator which will make 
a precision line-up possible, and he 
must either wait until some fortunate 
circumstance gives him access to an 
oscillator which will do the trick or 
have the job done outside. Guess 
work, or alignment against some re- 
ceived signal or noise level is of course 
a third possible, perhaps a common, 
but unquestionably a discredited and 
inadvisable Course of action. 

When all is said and done, it is really 
best policy to have a good oscillator 
—tunable over an extended range of 
frequencies, inclusive of the i.f., at 
hand for use from time to time and 
Whenever the necessity for re-peaking 
should arise. That’s certainly clear 
fnough. But such an instrument, if it 
8 to be really dependable and engi- 
heered for long-time precision service, 
and Whether it is a home-constructed 
or factory-made job, generally runs 
Into considerable money in the con- 
struction or acquisition; and, further, 
ltinvolves, because of its cost and the 


probable infrequency of its application, 
a questionably sound investment. 

In other words, a costly, high pre- 
cision signal generator has about the 
same functional value to the average 
superheterodyvne owner as a ten ton 
truck to a man who moves his few be- 
longings two or three times a year. 
It’s useful, but only on occasion. What 
this average owner should 
something far less professional, per- 
haps much less complete, but in line 
With his particular requirements. 

It should be built to do certain spe- 
cific and necessary jobs speedily and 
with the highest possible accuracy. An 
oscillator Which would be easy to con- 
struct and which in the building would 
call for a minimum of radio technical 
knowledge, which would primarily be 
useful in aligning the i... channel to 
precise operating peak frequency, 
which would be markedly inexpensive, 
and which when once completed and 
in application might be extremely sim- 
ple to use should be considered. If he 
had such a job there’d be no reason on 
earth for him to doubt either its use- 
fulness or the practicability of the less- 
than-ten-dollar investment for which a 
precision instrument can be actually 
built. 


possess is 


The Design 
The little line-up oscillator which 
this article describes was built to meet 
general requirements. It is recom- 


mended for duplication by any RapIo 
NEWS reader who owns and operates a 
superheterodyne and desires a quick 
means of re-aligning and checking his 
receiver, including the i.f. section. 

This job requires only a small shield 
can, three sockets, a few condensers 
and resistors, a double-pole multi-po- 
sition switch, a couple of r.f. chokes, 
three potentiometers, two tubes, and a 
low cost filter or for high frequency 
signal output, a transmitter-type crys- 
tal for its construction. 

The generator produces a signal a 
the crystal frequency and at crysta 
harmonics, and this signal may be 
modulated if we wish. Only four con- 
trols are required: the switch, which 
is on the back panel and whose adjust- 
ment need not be changed except when 
plugging in erystals of widely sepa- 
rated frequencies, the front panel po- 
tentiometers which select the output 
level, degree of modulation, and modu- 
lator or audio note. A receptacle on 
the rear cover permits plug-in con- 
nection to a power supply cable. (Any 
small power pack will provide the 180 
volts of “B”’ and 6.3 volts of “A” po- 
tential required for generator opera- 
tion; or the receiver can be made to 
provide this power if the recciver’s 
transformer will handle an additional 
20 ma. current drain and 1.1 ampere 
“hk drain.) 

(Turn the page, please) 
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The Circuit 
There is nothing at all 
about the circuit; it combines 


rece I sie 


mental and dependable Piet Os- 
cillator layout with a similarly basic 
and understandable a.f. generator set- 


up, coupling the outputs of both in a 
mixer and output stage. 

Two tubes are employed 
a 6L7. One triode section of the first- 
nentioned is in the r.f. signal generat- 
ing circuit, which, to begin with, we 
shall discuss briefly. 

The crystal, cut to the receiver's Lf. 
or any other desired frequency, is 
plugged-in to connect between grid and 
associated plate in the conventional 
Pierce manner. A one megohm grid 
leak, tied between the grid and ground, 
is bridged by either one of two capac- 
itors, as determined by switch selec- 
tion. A .00025 mfd. mica unit, which 
provides for oscillation standard i.f. 
frequencies; and a .0001 mfd. uni 
which is general satisfactory when 
higher frequency 
into the cir 
may be fixed 
vide for proper 
they are fairly critical, it 
to employ semi-variable trimmers, 


a GN7 : 


ly 
erystals a1 
‘ircuit. These condensers 
in value in order to 
erid excitation. 


justable in as wide a range of capacit! 
as possible. 

The condensers are 
cuit connection to two plate choke 
1y. and 2.5 wired to the 
that when 00025 
capacitor is cut in for intermediate 


higher in- 


related in cir- 


60 ml mhy.- 
switch so the mfd. 


> Tra. 
It 
the 


quency signal output, 


ductance is in service, and so that wher 


the other condenser is connected, the 
high frequency choke is brought into 
the plate circuit. 

The switch which we have used, by 


the way, is a five pole affair; it is quite 
to work into five individual 
gcrid condensers, and this might an 

move (values determined 
through experiment) when and if opti- 
mum excitation is in order for crystals 
However, the 


recommended capacitors or any 


possible 
be 


ible 


of any frequency value. 
Two 
others determined through experiment 


to be proper for the intermediate and 


the other for high frequency service 
will be satisfactory. 

The number of chokes need no 
increased, nor tl speci l ilues 
changed, as these two if s will wor 
out satisfactoril it scillator is 
| » pl rv 1a 1 S12 i : *{ t 
reque! onl: vil l or 
00025 condens { 

c} ) » Tine S Cis- 
pensed 

The second section of the 6N7 is used 
as our a.f. oscillator triode, working it 
1 ( iit which not il] yroduces a 
100 evele note The transfo er 1s 
midget output job, designed to cl 
push-pull plates to a speaker voice coil 


Parallel plate feed is featured neces- 


sarily. 


If the single note is all it we n 
we may remove the tone control fron 
the panel. Howeve it is sometimes 
desirable to effect a selection « 
than 400 cycle a.f. oscillation 

There are two simple n S 


With the front cover down, 

doing this. We may depend upon the 
umiliar © and variable R series com- 

bination, bridged across the trans- 
former as indicated in the circuit 


potentiom- 
more or less 
the a.f. frequency 
determined by the 


employed and at a rate of 


cradual 
over a 
range constants 
change de- 
the 
taper of the potentiometer; or we may 


+ ] ” 1 4 1 
termined by these constants and by 


rely upon switch selection of any of 
] . > . . y Pa | 
several condensers for such bridging. 


The valu be connected in- 


15 oo y ‘ ] } 1; e 
dividua or in parallel—-depending 
upon 1 tvpe of switch to produce 
the desired tones within oscillation 


have deliberately refrained from 
feel that in- 
{ 


to experl- 


specifying constants as we 
dividual builders will wan 


somewhat with available items in 


ment 


working out a suitable a.f. frequency 
ontrol; but we can say, in any event, 
it the single capacity in the possi- 
le C-R combination case, or the high- 
st cap v in the other will not need 
) \ ad 11 OD 1 IS. 
() output tube is a 6L7 The in- 


ADJ. FOR I60V MAX. 


the placement is easy te set at, | 


jector grid is coupled to the rf. ose. 
lator’s plate circuit through the .000} 
condenser C3 and the siznal or num. | 
ber one grid to the a.f. oscillator Clr. | 
cuit by means of the transformer’s loy 
impedance or voice coil secondary. Th 
level of a.f. for signal modulation js 
determined through adjustment of t} 
t7 potentiometer, and overall outpy 
level is determined through adjust. 
ment of R6. Both R6 and R7 retur 
directly to chassis and ground so that 
we may effect zero output and ze: 
modulation. 
Construction 

The oscillator is built into the famil- 
ilar Crowe type 245 can, which is just 
the proper size for the job and makes 
for a very well shielded and good-look- 
ing instrument. Modulator, a.f. fre 
quency, and output controls are assem: 
bled on the front cover or panel; an 
selector switeh and. th 
rf. plate circuit jack are mounted on 
he back. The jack, by the way, shoul 
0 of the closed cireuit should be 
completely insulated from the can, and 
construction, as 
59) 


t 
} 1.7? 
; tyne 
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(Calibrate further on page 


‘amil- 
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Automatic Tuning Devices 


by I. QUEEN 


Roxbury, Massachusetts 


IJDE-AWAKE servicemen 

are taking full advantage of 

the opportunity to modern- 
ize the older broadcast receivers by 
adding push-button tuning. This cxtra 
source of revenue may be had ai low 
cost to the serviceman as far as ob- 
taining the needed parts are concerned, 
and the labor charge may be set in 
proportion to the amount of work in- 
volved in making the change-over. 

Most of the older sets are provided 
with sufficient room to add the push- 
button assembly and the following 
paragraphs will cover the require- 
ments in the installation and adjust- 
ments of the more popular types of 
units. 

Those receivers which do not pro- 
vide enough room for a push-button 
assembly may use the selector switch 
arrangements shown in this article. 

The basic idea is the addition on the 
front panel for a rotary selector switch 
with sufficient taps automatically to 
connect different sets of trimmer con- 
densers which have been pre-adjusted 
for desired stations into the circuit. 
The change is especially adaptable to 
sets using two variable condensers. 
Such sets are, for instance, the popu- 
lar a.c.-d.c. midget receiver and the 
superheterodyne without pre-selector 
stages. 

Let us assume that we have a super- 
heterodyne receiver using two variable 


condensers Which may be. either 
ganged or separately tuned. One con- 
denser tunes the oscillator and the 


other the antenna stage. For the auto- 
matic selection of 6 stations, then, a 
rotary switch is required which has 
two gangs and 7 positions on each 
gang. Each gang is then wired up so 
that it selects a trimmer condenser to 
tune to the desired station. One posi- 
tion on each gang is left unconnected, 
so that the set may be dial-tuned when 


desired for the reception of distant 
stations. 
The trimmer condensers are con- 


nected to the different taps as per the 
liagram. It is to be noted that the 
existing variable condensers are left in 
the circuit at all times. They are 
merely set at some convenient posi- 
tion near their minimum capacity. 
This is done for several reasons. First, 
itismore convenient that they remain 
in the circuit. Second, dial-tuning is 
always available by turning the rotary 
switch to the off position. Third, drift 
due to trimmers is minimized because 
asmaller trimmer is required, and also 
the size and cost of the trimmers are 
less. Also in the case of certain super- 
heterodynes which normally have some 
drift, it is still possible to compensate 
for it after about 15 minutes of oper- 
ation by rotating the variable conden- 
sers slightly. 

For stations up to 300 meters, the 


A very simple automatic tuning device 


can be made trom odds and ends found 


in the usual serviceman’s repair shop. 


mica trimmer condensers can have a 
maximum value of 35 mmfd., up to 400 
meters the value ean be 150 mmfd. and 
above this wave-length the maximum 
value can be 300 mmfd. These values 
depend, of upon the al- 
ready in the set and the capacity re- 
maining in the circuit by the variable 
condensers, but the above values will 
apply in nearly all cases. 

A single hole is first drilled in the 
front panel, where convenient, and the 
rotary switch is mounted. Such 
switches can be bought with a very at- 
tractive numbered plate and stream- 
lined knob, a maximum diameter of 
less than 3” being required on the 
panel. The trimmers are then wired 
in. The first position on the switch is 
left unwired. It is convenient to wire 
in the other positions according to 
wavelengths of desired stations but this 
Is not necessary. 

With the variable condensers re- 
maining at their chosen position (near 
minimum) the trimmers are now ad- 
justed one by one. First, the oscillator 
trimmer is tuned to maximum and 
then the antenna circuit trimmer fora 
given station and so on until all de- 
sired stations are received on their de- 
sired positions. It may be necessary 
after all wiring is done to go over the 


Course; coils 


ANT. 
CIRCUIT 


OSC. 
CIRCUIT 


adjustments since the wiring mz v 
change the effective capacity of the 
condensers. 

The total cost for parts including 
switch, plate and knob plus the trim- 
mers (12 are required for 6 stations) 
should be well under $3.00. It may be 
possible, as L have found, that where 
two stations are close to each other 
(in wavelength) only one trimmer is 
required in the antenna circuit to tune 
both, since this circuit usually tunes 


broadly. In such a case the two ad- 
joining taps on the switch are con- 
nected together. A few hours work 


should be 
system 
densers, 

I have modernized several radio re- 
ceivers in the past few weeks and find 
the results more than satisfactory. All 
the advantages of touch tuning are 
present such as convenience and speed 
in changing stations, accuracy of tun- 
ing (since each station is individually 
adjusted for maximum in all circuits), 
etc. At the same time if dial-tuning 
should ever be desired it is always 
available by merely changing the ro- 
tary to the off position. 

The choice of which type of tuner 
(rotary or push-button) will be the 

(Tune in on page 60, please) 


sufficient to wire up such a 
and tune the different con- 
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Latest Audio Oscillator 


The front panel of the precision signal generator. 


radio laboratory techni- 
and sound engineer, there is 
fascinatin nor intrigu- 
iseful apparatus than the 
Vrs iahlea ] mal 
Variable remeaeene) sit il l 
‘a This instrument n ny 
e of a number of different forms, 
+r fails to solicit a few interesting 
stions or comments from the by- 
stander or fellow engineer. Hen 
-recurrent time intervals we n 
iVS expe to at le ist Ye a { rla- 
s and valuablk mprovements upor 
Ss tvpe of Insitrument 
There are several reasons for 1 n- 
rest found in riable audio nal 
crenerators. From the laborator oint 
f view such generators I Inva 
or measurement calculations of c 
yndensers, transformers, ! len 
scrimination networks, nd mpli- 
‘rs and associated apparatus. Othe 
se the process of obt ing nd 
maintaining suitable line charact S- 
; of our coast-to-coast telephone and 
lio broadcast audio channels would 
long, costly and tedious one. Fre- 
queney measurements in the audi 
spectrum or audio-difference frequen- 
cies in monitoring radio frequency 
channels would also be a very difficult 
task. In the service field there is tl 
ever-increasing necessity of auditori- 
um sound measurements, isolation of 


al 


roblems of 


ire) flexibl 


nent or 


ments 


By LE. FRANK JAMES BURRIS 


R.K.C ). Engineering Dept., Hollywood, California 


For sheer use. no instrument is more 
valuable than a well engineered and 


constructed audio signal generator, 


because it is well to operate this q 
Vice in the frequency spectrum. pe. 
tween two hundred and three hundreg 
kilocyeles, and then a carrier bearing 
of approximately ten or fifteen radio 


frequency cycles to each of the audio 


speaker and cab- 


inet 


resonances, ; 
and audio 
sitic frequencies. 

From the ex- 
perimental point 


para- 


of view, or that frequency cycles is had to the highest 
of the hobbyist, pitch we wish to generate. Our upper 
such an instru-_ limit in the audio frequency spectrum 
ment offers a should be twenty kiloeycles, about the 
most fertile field highest that the best of ears are able 


to hear. The lower limit should be 
about one cycle per second for then we 
tvpes of are assured of fine performance above 
utilize the beat this period. 

frequencies Now the percentage radio frequency 
tweer drift will be less if we do not use too 
fre high a value of fundamental frequency, 
for while the radio frequency oscilla- 
tors are operating at approximately 
wo hundred times the average audio 
frequency produced (1000 cycles) yet a 
drift of only one radio frequency cycle 
in one of the oscillators 
change of one audio cycle per second. 
Suppose we take a case with the fixed 
radio frequency oscillator operating at 
two hundred kilocycles and adjust the 
frequency for 1000 cycle output. 


of study. 


most practical 


be- 
two radio 
quency 
OS- 


to 


ob- 
the desired 

frequency. 
the 


tain 
audio 
then confronted with 
designing radio frequency 


‘uum tube oscillator circuits which 


results in a 


f le, vet free from ftrequency 
ft due to small variations ila- 
late voltage, loading, and 


ie 
Some- 


f 
Ol | 


1t atmospheric conditions. beat 


re along the course of action the Now consider a drift of the fixed os- 
irmonic radio frequencies must be cillator of five cycles per second over 
ppressed, before detection, along a five minute period. In this case th 
th the fundamentals Aside from percentage drift in the radio frequency 
ielding and temperature isolation oscillator is but 0.0025, while the cor- 
é ove features necessitate very responding percentage drift in refer 
cid mechanical construction of chas- ence to the audio frequency output 
tu condenser, tube, coil and would be 0.5. If the beat frequency 
d condenser components that are had been adjusted to a lower value of, 
| { to atmospheric and tempera- say, 25 cycles output the radio fre- 
( i Ons XC tually we arrive 1 quency percentage drift would have 
one-two-t e of (1) freedom from remained the same while the figure for 
‘quency drift, (2) securing near as the audio frequency would _ have 
sible pure sine wave form, and (3) jumped to the enormous quantity of 
edom from lock-in effect at the 20 percent, an intolerable value or at 
We i cs) equencies least one that would necessitate in- 
In dealir vith the first of these cessant correction of the device if we 
oblems_ le is consider a few ap- were to obtain anything near accurate 
vaches towards the solution by iso- measurements. As will be noted later, 
ng a single icuum tube radio fre- the beat frequency in the new device 
ency oscillating circuit, beati i described is not obtained between 
armonic of it against a radio broad- fundamentals, and at first conveys the 
carrier while listening in on a impression that the above error would 
ventional receiver and then jotting be multiplied. This, however, is not 
wn on our scratch pad some data _ the story. 
concerning causes and effects. We say Sinee our radio oscillators are of the 
harmonic of our isolated oscillator self-execited val let we may recall that 


we 
‘ate 


+ 


ter, 


ce 
een 
the 
wuld 
nol 


| 


ie of the lessons learned in the old 
one 


amateur shack in regard to oscillator 
UTie 


frequency stability and power handling 
capacity was that of utilizing plenty 
of capacity in the tank cireuit. But 
nere the power in the plate cireuit is 
infinitesimal and the value of capacity 
may greatly exceed that found by con- 
ventional calculation in the case of a 
class-C amplifier. Also, since it is 
more convenient to tune the variable 
radio frequency oscillator by varying 
the capacity rather than the induc- 
it is well to have from five to 


tance, 
ton times the capacity in the fixed 
chunting condensers as that in the 


variable unit. Then the capacity 
change over the entire audio range is 
but 10 to 20 percent of the total 
ymount. 

Herein is incorporated the feature of 
radical departure of design in our new 
cenerator, and while the principle has 
undergone a period ot over three years 
evelopment in the writer’s labora- 
tory, this is likely the first time that it 
is offered for the general experi- 
menter. Radio oscillators feeding a 
common circuit do not perform well in 
proximity, a condition discussed later, 
when operating near the same fre- 
juency. It was at first deemed ad- 
visable to operate one unit at twice the 
frequency of the other. The second 
harmonic of the slower unit was then 
heaten against the fundamental of the 
faster unit to obtain the desired audio 
frequency. The result was so gratify- 
ing that the process was carried one 
step farther. One unit was caused to 
perate at 1.5 times the frequency of 
the other and this necessitated beat- 
ing the second harmonic of the faster 
unit with third harmonic of the 
slower unit. Thus not only the funda- 
mentals but also the lower order har- 
monics were completely isolated from 
each other. The completed instrument 
was coupled to a cathode ray oscillo- 
scope and one could place a straight 
edge upon the plane of the circular 
Lissjou figure in the neighborhood of 
ten cycles per second. This figure 
could be obtained in the oscilloscope, 
Which is usually hard to adjust. At 
lower frequencies yielding more com- 
plex Lissjou figures, symmetrical com- 


the 


Note the 


plete cross-over figures were revealed 
to coincide. At five cycles the wave- 
form was shown to begin distorting 
but a good semblance off the detector 
circuit was shown to represent a sine 
wave at less than two cycles per sec- 
ond. 

If a 200 kilocycle base intermediate 
frequency is to be employed, this type 
of device calls for a variable radio fre- 
quency unit operating at 66,666 cycles 
per second and a fixed unit which op- 
erates at 100,000 cycles per second. 
The former would be tuned down to 
60,000 cycles to allow an audio beat of 
20 kiloecycles in the output. In order 
to trim the tuning condenser and 
spread the lower end of the audio spec- 
trum it is best to utilize an increase of 
tuning capacity (decreasing radio fre- 
quency of the variable unit) to obtain 
an increase in the audio frequency out- 
put. It is well to point out at this time 
the desirability of obtaining a near 
logarithmic scale for the variable tun- 
ing condenser, and if the builder does 
not wish to purchase one on the mar- 
ket he may construct it by cutting 
down the rotor on one of the straight 
line frequency types until the leading 
edge renders the appearance of a fat 
A bit of careful cut and 
try in this direction will vield the re- 


scissor blade. 


VALUES WITHOUT AL 
SIGN ARE MFO 
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extreme care used in the placement of the component parts. 


sult and a condenser of the National 
270 degree rotation variety will prove 
ideal. 

While the shape of the rotor may be 
accurately calculated the use of cal- 
culus in mathematics is made neces- 
sary and while this solution would 
hardly interest the average reader it 
is omitted here. Before we finish with 
tuning condensers it bears repeating 
that the variable unit must be rigidly 
constructed and secured to the panel 
and tuning dial with no chance for flex- 
ing nor backlash during operation. 
The fixed and shunting capacities 
should be of the highest grade silvered 
mica type. Those which are perma- 
nently dehydrated and guaranteed 
against variation due to normal heat 
and atmospheric changes are really 
cheap for this purpose and are gener- 
ally available. 

Having established our radio fre- 
quency range and proportional capaci- 
tances for the variable unit we mav 
now delve into a bit of calculation in 
erder to arrive at definite figures for 
the variable and fixed condensers and 
also for the inductances used in con- 
junction with these condensers. 


For the variable unit, to produce 
zero beat audio frequency, let the 
highest operating frequency be 


The cireuit diagram of the precision signal generator. 


The split secondary inductance unit. 


F = 66,666.66 c/sec (1), 
the lowest operating frequency, 
F = 60.000 c/sec eae 
where (2) produces an audio fre- 
uency of 20 kilocycles. 
Let the variable capacity 


& 320uufd (3), 
obtained by paring the leading 

Loy - © © ) Y t~ 17 } . a] 
edge of a standard 350uufd con- 


denser of the type stated above. 


Let C fixed shunting capacity, 
: 
to be determined 4) 
It is now sufficient to make us¢ 
of the form la for simple res- 
a | 
i 
onance Fr —— () 
; 
2ny/ Lt 
By squaring both sides of (5) 
and transposing we have 
1 
1 
LAC - - 
(2nF)- (6). 
Now let C : snunting fixed 
Capacity ((), 
which alone produces maximum 
radio frequency and also the mini- 
mum or zero audio frequency. 
Then ¢ - total maximum ¢a- 
pacity (8), 


which produces minimum radio 


frequency and maximum audio 
frequency of 20 kilocycles. 
bo tl = Cs. 4 a sy 9) 
Now, substitut (6) for 


260,000 EGR 


GPee F Ge — (10), 
'2n66,666 


Dividing (10) by (11) to elimi- 
nate L, 
OF 60.006 2 
Ci \ 66,666 
(O.9) =, or C 


s2Ouutd 


0.81C1 (42): 


ml 0.19C or ¢ 


phen « 


2: 
LOL iufd 


1685uufd (13). 
0.19 
And from (9) C 1365uufd 
0.001365uld (14). 


From this it is seen that we are 
within our minimum 1 to 5 total 
ratio for tuning and fixed capac- 
ities, a convenient occurrence in 
this case. If other and unaccept- 
able conditions had resulted we 


should also have the limiting 
equation to contend with C 
| & (15) 


which would somewhat 


more involved. 


The result as shown in figure 3 
when one rf. sine wave is of much 
less amplitude than the other. At 


such low “modulation” values the 
rf. phase reversal is not evident 
and the rectified audio envelope 
begins to assume the desired sine 


way e-shape. 


Substituting for C: in (11) we 
> . now solve for 
1 1.000.000 


(2n60.000)2- .001685 
0.00418h or 4.18mh (16) 
For the 100 kilocycle fixed oscil- 


lator a 0.00immf fixed condenser 


s sufficient for stabil ana tnis 
value, s celiac in (5) vields 
i, 0.00254h or 2.54mh eee 

For the 200 ‘dias doubling 
and tripling transformer cous 


primary capacity is 


Graphical representation of sum of 
two radio frequencies slightly dif- 


fering but of same amplitude, as 
might be impressed upon grid cir- 
cuit of conventional generator. The 
heavy line is proportional to the 
rectified but di-torted audio enve- 
lope of two evcle- as shown. An 
rf. phase reversal re-ult- at audio 
internodes and the greater audio 
area between “O” and “B” causes the 
median line to be shifted to “X.” 


repre-entation of high 
balanced sideband 
detection as employed in the new 


Graphical 
“modulation” in 


csenerator. The in-phase center-fed 
frequency would be suppressed in 
the balanced plate circuit except 
that it is swept from side to side 
by the link excitation which is 180 
degrees out of phare upon one grid 
from that of the other. The result 
is that sidebands in the plate cir- 
cuits are 180 degrees out of phase 
with each other and may be recti- 
fied to produce a push-pull sine 
wave audio frequeney. The same 
result is experienced with hum from 
in-ufficiently filtered plate supply 
in push-pull audio amplifier-. The 
hum is in a balanced state and in- 
audible until grid exeitation occurs, 
at which time ripple 
appear in the output and may be 
heard. 


components 


measured 


Under side the o-sciliator chassis. 


0.001mfd, the inductance is accord- 
ingly found to be 0.635mh, (18), 
and for the secondary capacity of 
0.0005mfd we likewise find the 


e 1.27mh (19), 


If stock coils are used, turns may be 


removed to obtain 'the proper induc. 

ces, and in any case some trimmin 
will have to be resorted to because of 
tube and stray capacities, overcoupling 
The radi 
ning induc. 
tances may be conveniently wound in 


of transformer, loading, ete. 
, 


oscillator 


a close five or six layer b ——— 
tion, and it is best to use a co hens | 
enameled wire not smaller than nun- 
be} 28 or 30 which will be little af- 
fected by temperature changes and 
will have a low value of resistance. 
pis : 


This is also quite easily workable, 


The coils should be impregnated and 
mounted in a rigid individual shield 
having no loose or sliding joints to 
change the absorption field. If steel 
shields are used, which do not have the 
temperature co-eflicient of copper, the 


coils may be solidly mounted within, 
the leads brought out and the joints 
soldered. The mixing transforme Y coils 
are not subject to all these critical con- 

litions to avoid drift so that vai uni- 
Since the 


fe quency to page 63) 


ncn coils may be used. 


18-1 -14 2 -0 Ei ha 


Graphical representation of grid 
and plate circuit action in the bal- 
anced detector circuit. TFixed fre- 
queney excitation Is adjusted to a 
value “X.7 from the d.e. cutoff bias 
resion to the center of the straight 
portion of the curves. The total 
value of variable frequency excita- 
tion voltage across both halves of 
the detector erid coil is oY equal 
to the projected straight portion of 
the curve. Peak values of “Y" are 
shown to revolve from the peak 
values of “X." The projected recti- 
fied waves for two tubes are shown 
in the second part of the diagram, 
where the dashed median line rep- 
resents the audio waves. 


turn on 


necessary, 


the relays. 


uilding a ~ 


Bringing the hand 


{ 


group of 
shop 


Na midwestern city, a 


people cvathered before a 


window, watching a toy electric 
train move around the track. A small 
oy, standing on the sidewalk, was 


making the train and start by 
ringing his hand near a metal plate, 
Id with suction cups to the inside of 
the window pane. 


stop 


The youngster turned to his father 
nd asked, “What makes it go?” 
Father did not reply for a moment, 
then mumbled something about “there 
must be somebody behind the curtain” 
nd took the boy’s arm and the two of 
im moved on to less puzzling win- 
ww displays. 

The mechanism of the display was 
nough to puzzle most fathers. The 
guess, a photo-cell, was 


it of the question since there was 


lost obvious 


10 cell, no light source or tell-tale 
am of light. Only a metal plate 
with a piece of wire connected to it. 


The secret Was a simple unit known 
sa “capacity relay” which was built 
with ordinary radio parts. When the 
input post of the unit is connected to 
i piece of metal a foot or so square, 
simply bringing the hand near the 
metal will trip two relays which will 
any device operating on 110 
volts. No direet physical contact is 
the increased = capacity 


which results When a person's body is 


hear the pick-up is sufficient to operate 
These in turn 
ther electrical display apparatus. 
unit is entirely 


operate 


ine 


self-powerer l, 


“works.” 


The entire 


near the 


metal horse lights the light. 


operating from any 110-volt a.c. line. 
If the builder makes his own relays, 
the “capacity relay” costs less to build 


than a two-tube receiver. The radio 
fan, besides having a lot of fun ex- 
perimenting with the unit, will find 


that he can make a nice profit by rent- 
ing it to merchants for use in window 
displays. 

The “capacity relay” consists of a 
6D6 oscillator tube and a type 43 am- 
plifier. A slight change in the plate 
current of the oscillator, caused by in- 
creasing the capacity to it, results in 
a sharp rise in the plate current of 
the 43 amplifier, thus closing the first 
relay (RL-1). This relay operates the 
second relay (RL-2) which acts as a 
switeh in the 110-volt circuit, turning 
on a light, starting an electric fan, 
ete. Filament voltage for the tubes 
is obtained by means of a dropping 
resistor built in the line cord in famil- 
iar a.c.-d.c. set fashion. No rectifica- 
tion is necessary, the oscillator oper- 
ating on a.ec. current. 

The heart of the unit is the first 
relay (RL-1). This relay must be quite 
sensitive, operating on five milliam- 
The builder can buy a 
relay of this type if he prefers, but an 
excellent one can be made for prac- 
tically nothing. The one shown in the 
photographs was made from an old 
push-pull audio transformer, such as 
is used between push-pull pentode out- 
put tubes and the voice coil of a dy- 
namie speaker. Select one which has 
a core in the shape of a closed “E.” 


peres or less. 


ai 


‘Crowd-Stopper” 


by STANLEY JOHNSON, 
WOSLBV 


Columbia, Missouri 


Building a good crowd- 


stopper tor the show 
window. makes a souree 
of additional ineome. 


The straight core section is removed, 
leaving the core open on one side. <A 
paddle-shaped arm of thin metal, pref- 
erably a piece of “transformer iron” 
from an old power transformer, is 
mounted on a bearing so that in its 
resting position it is 4% inch from the 
transformer core. Contact points, 
taken from an auto vibrator (of the 
type used in auto radios) or made from 
drops of solder, are mounted on one 
end of the arm and the other end is 
counter-balanced with a piece of solder 
or lead. This weight should be heavy 
enough so that the arm will balance at 
the bearing point. 


A light spring, strong enough to 
hold the arm from the core during 
the “resting” position but not too 


strong to allow it to move to the core 
when the plate current rises, completes 
the relay. The plate of the type 43 
tube is connected to one end of the 
push-pull winding on the transformer 
and the high voltage to the other end. 
The center-tap is unused as is the voice 
coil winding. 

The relay which closes the 110-volt 
line circuit is made from an old auto- 
mobile generator cut-out by removing 
the original winding, which consists of 
a few turns of heavy wire, and wind- 
ing the core full of number 30 DCC 
wire. An amateur type “keying relay” 
may be used instead. When completed, 
the relay should close if connected to 
a dry cell or flashlight battery. 

Once the relays are made, the rest 

(Stop them some more on page 60) 


Circuit: diagram of the “crowd-stopper. 


Under the chassis. 


LcemaNn & FXPVULNCLS 
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»» LEE SHELDON 
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Chicago. Illinois 


Be businesslike in your dealings with your customers. 


if you would avoid their thinking that you are a qyp. 


WEITHER Al not I shoot such a whonen ] ce 11V¢ red te Fellow Who sold an Yo ‘Ve peen pre tty handy With : 
] { } ] : } Bias l ? er . GQ 
hot game of pool, but we get it must have told him one tube did the Dbrusn lately: 


a over to Buckley's Beer. Bowl- work of two. He counted the tubes Al didn't answer, and I knew he was 
a month to several times to make sure, and acted guilty. I tried to reason with him: 


ing & Billiards about once a : 
play rotation. Buck is a steady cus- as though we probably stole a socket, “Wouldn't it be a good idea, Al, 
tomer, and Al insists it is good store to cover up. What do you think of a throw away that pint can of bur 
policy to kick back some business at guy like that?” hamburger ?” 

ah gata. Al was leaning way over the table “Burnt umber,’ Al corrected. “No 


him, just to maintain reciprocal trad 
relations. A week doesn’t pass when for a difficult shot, and he turned his it wouldn’t—-I use it for aesthetic and 
some bowler neglects to pour a high - head to say: “Next time we play pool sanitary reasons. For the same reg. 
ball over the chassis of the midget together, bring your kKnittin: And son you should, but probably don’ 
Buck keeps in the baek room: and now, if you don't mind my slip show- qust out every console before you oy 
every so often cue- hops into his ing, I'l] finish my turn!” store its vitals. Aside from being 
. s . _ & Gi 
record chat oe ; , anet s is serious,” I insisted. “Inhat excelient business practice, painting 
. } } . . mo) 
results. Such men are worth knowing ow was downright abusive—toiad and cleaning are good for the entire 
Anyway) \l and I closed up earls community I have witnessed soi. 
one night last week, and went over to = “ ? cae mesg chassis-pulling which should have been 
shoot some pool. I was in no mooa : ’ aw supervised by the Board of Health.” 
f; games; mM) st custome } been , : iW “Blur Liv, Al,” I said, “have vou be n 
ery unpleasant nd s obvious SUSs- | cing all the replacements 
picion anc 1 Jeft its } hai for? I have been terribly em. 
0} ne Business | i een bar | rrassead durin some of our deliv 
} Oo suspect my partner of em- es lately, when customers asked } 
ploying underhanded repa n is to point out new parts Tell n 
ibd truth—were those tubes in the Bose} 
Hev!” sh ed A poking n \ new, or have you been taking to dis- 
scue. “I suppose I anne ; honest practices ?”’ 
that tran 1 2 ng “My boy.” Al replied, “the funn 
t let's ge e game s ed noises vou make indicate you hav 
g rv.’ Is dq olding mvselt reached prole ssional adol scence, an 
as usual, instead of going up it that the time has come when you ar 
Go ahead—you shoot firs ready for adult advice. Let me de- 
Stop kidding,” Al said. I st | scribe a serviceman who is typical of 
rot bre I've had since we went into | one type in the profession. 
hnctnees tosethor’ | “He is honest, willing, and _ has ¢ 
Gee. how I hate to hav: ranction background of experience which would 
suspect us. That fellow I was telling & get him—in other pursuits—a better: 
| about owned a big Bosc n IDEA ey BM MGS Cnr than-average income. But something 
adinsniteatls —— — holds him down. Let’s go with him oa 
“Hey!” Al shouted, at about 70 I found out what wa- wrong with your set. one of his calls, and see what the trou 
It’s your shot!” Phere aint any speaker in here!” ble is. 
Oh—er, ves,” I respon ‘Where “When he arrives at the customer's 
m1?” e he would never call Salutu Sales house, he walks in like a hungry dog 
In vour first and second. child- d& Service back on another job. Have that has over-stayed its furlough. In- 
hoods,” Al replied. “I try to help a you any idea why he acted that way?” stead of being confident, he is think 
person in his first. and pity one in his “Save yvour business until tomor- 1g: ‘The customer thinks I'm a gy 
second. Usually there is an interven- row,” Al ordered, in a way that made [ bet! Maybe I am—charging mor 
ing period—but yours overlap!” me certain he didn’t replace the tubes for parts than I pay for them. Pet 
Tut, tut,” I  remonstrated, and he had charged for. haps he has a parts catalog, and knows 
istlv. “I mean: where am I on the “But we've lost a custome} I said, ail the prices! I hope I don’t bid 
table?” trying to make him see the light. higher than the customer can afford- 
To the rear of the black one A] What have you to say to that?” I might lose the work!’ Naturally, th 
nformed me. “where vou usually ar Four-ball in the side pocket,” he Customer senses this feeling, and 1s 
Mighty symbolic of your mental posi- | answered. prejudiced. 
tion, too.” The morning paper had an item that “The repairman works as though hi 
I miscued. While Al was preparing concerned honesty, and I clipped it would feel more at ease if his coat 
for his next shot. I leaned companion- out. Soon as I got to the shop, I said: collar was up, and by the time the tests 
ably against the rail— so he wouldn't “Look here, Al. It savs a forgetful are finished, the customer is convinced 
et lonesome—and voiced my sus- serviceman in Toledo used the same — has invited a scientific burglar into 
‘ions of him as diplomatically as shade of paint twice on a chassis, to his home.” 
possible: simulate replacements he actually did “That Bosch——’, I wedged. 


‘Know what Fletcher said this after- not make. The customer, a_ fast “He quotes a price that is so ridicu- 
. c ; x a i A wv 
noon when I delivered his Bosch? He breather, was too impatient to await lously low that he is cheating himsell 


told me there were nine tubes in the ormal action by the Better Business shamelessly, and, although the work on 
vith an (More Evrpe riences on page 53) 


4 
i 
set when I picked it up, but only eight Bureau, and visited the shop Ww) 


> 


The wattmeter in service presents the 


ENTION a wattmeter to an 
average service man and he 
a will have one of two reac- 
tions, either “What do I want with a 


or, if he knows what a use- 
ful piece of apparatus a wattmeter 
in be, “Surely, but I have too much 
money tied up in equipment now.” 
However, a Wattmeter Is a worth- 
ile addition to any service bench 
need to cost a fortune, 
providing the junk box has a few spare 
parts in it. 

A wattmeter, In case you have never 
the logical instrument for 
the first check in servicing. Most 
the wattage of the set, 
nd if the wattmeter shows too many 
tr too few watts you have a starting 
point: too many watts, probably a 
short, perhaps a filter condenser, 
Ww, an open circuit. Furthermore, if 
the needle of the wattmeter swings 
er to the pin you know, without wait- 
ing for the transformer to smoke and 
rip insulation on the floor, that it is 
ot safe to shoot trouble with the set 
mnected to the 110 volt line. An- 
ther useful trick with the wattmeter 


wattmeter 


] : 
t does not 


used one, 1s 
set 


ita charts give 


too 


The rear of the wattmeter. 


A Wattmeter For 
Servicemen 


by DENNISON HOUGHTON 


answer to many problems. 


is to show the customer with a “Scotch 
soul” that some radios are harder on 
the light bill than others. 

The wattmeter shown in the illustra- 
tions consists of an old power trans- 
former, the secondary winding re- 
moved and a new winding put on, and 
a3 volt a.c. voltmeter. The new wind- 
ing goes in series with one side of the 
110 volt power line, the voltmeter be- 
ing connected to the old 110 volt pri- 
mary winding. 

The wattmeter is made up ona 
panel and baseboard, a 110 volt recep- 
tacle being provided on the panel for 
the plug of the set to be tested. The 
meter the panel, the trans- 
former behind it. 

In winding the transformer, the 
number of turns on the new winding 
depends upon current which it will be 
desired to pull through it. The watt- 
meter shown has 35 turns of number 
16 wire which gives approximately a 
125 watt full scale reading on the volt- 
meter. Larger wire and fewer turns 
will increase the current capacity of 
the wattmeter. 

To calibrate the wattmeter, the volt- 
meter scale is removed or a piece of 
paper pasted over it. Then a bank of 
sockets and light bulbs, as shown in 
one of the photographs, is rigged up to 
provide a load of known value. With 
a 25 watt bulb inserted in one of the 
sockets, the dial is marked 25 at the 
point to which the needle swings. Add- 


goes on 


RECEPTACLE 


Columbia, Missouri 


There are times when no 


other instrument can do 


the job of a watimeter. 


This one is easily made. 


ing a 15 watt bulb makes it possible to 
obtain a reading for 40 watts; similarly 
other combinations of bulbs allow cali- 
bration of the dial, if desired, by 5 watt 
steps. 

The usefulness of the wattmeter is 
by no means limited to radio work. 
With slightly different specifications 
for the transformer, the wattmeter 
may be used for testing small motors 
and other electrical equipment. Fora 
250 watt load, use 15 turns of number 
16 wire on the “new” winding: a wind- 
ing of 7 turns of number 14 will allow 
a 500 watt load. The actual load on 
the transformer is slight, hence a small 
radio power transformer can be used. 
It may be necessary to use a “heavy 
duty” radio power transformer in or- 
der to have space enough on the core 
for the winding if made with the heav- 
ier wire. The winding specifications 
are approximate, it may be necessary 
to vary them slightly in order to ob- 
tain the desired full scale reading. As 
described previously, the lamp banks 
can be used for calibrating the meter, 
even under heavy loads. If the meter, 
under a given load, say five hundred 
watts, reads less than full scale and it 
is desired that the dial be calibrated 
for a 500 watt load, full scale, remove 
a turn or two from the “new” winding 
in series with the power line; if it goes 
off scale, add turns. 

For still heavier loads, use less turns 
of heavy wire, number 12. —30— 


Circuit diagram of the inexpensive wattmeter. 


Phe litthe tran-mitter -et up ready for action. 


HE primary )p pose ¢ eC aue ( i-tu } 
thor trying flea power phone on super-regenerative receiver 1s so eCX- 
- 160 meters, was to see what com- tens} ely used on the high frequencies. 
parison there was. if any, between that With the recent changes in Ama- 
band meters, for local con- teur Regulations. requ mo} 
tacts. he local referring to contacts other things, a stable signal on five 
up to 2d. mete many amateurs will pie \ 
Th were quite convincing, be inclined to transfer their attention 
in that they proved, without doubt, to the low frequency bands for local 
at with a given low power input, the contacts. For such persons, the 
all around results are definitely in fa- here described will provide a means 
vor of the low frequency band. These of continuing their contacts on phone 
include general coverage and signal with other local stations. 
strength, ease of construction and op- In this age of high powered trans- 
eration, adaptability to both phone’ mitters, the ability of QRP rigs to 
and ¢.w. operation and quality of sig- work out is generally questioned, 
nal. The latter two are noticeably With that same doubt in mind. an ex- 
better on 160 meters due, no doubt, to perimental flea-powered rig, modelled 


Opr.omel Foa 
Erraa xXral 
& SwiTer 


3% 


Ame coil 


CHASSIS LAYOUT 


For a Q@RE rig that any ham 
should heave in his shack. this 
Hea-powered rig will do sur. 


prisingly well. Eses few paris, 


by PAEL V. PRICE. WOOQHS 


Sharon. Penn-vivania 


60 Meters 


VCFdal 11 Paaikt } (Hilcations, 
Was hitters Li “thrown” together, 
breadboard style. The only available 


ntenna, a 40 meter Zepp, was used 


as a Marconi and on many occasions 
only the dead feeder was used with 
Very good results. These included 
contacting a station about 50 miles 


nd receiving an R7 report 
during the ensuing QSO, and also be- 


ing Ye ported bv a station over a hun- 


dred miles distant. This, with an 
input not exceeding 3 watts. Reliable 
contacts up to 30 miles Were common 
and with a larger antenna, this range 


could probably be extended consider- 
ably. This refers to day time contacts 
as the QRM from high power stations 
limits the operation after dark. How- 

r, even then reliable operation up 
to 5 or 6 miles can be had. 

Since the experimental model gave 
such gratifving results, it was decided 
to build a new rig on the same lines 
first except that better parts 
would be used throughout, in order 
that, when finished, it would fit in 
with the rest of the station equipment. 
It was also decided to use a crystal 


as the 


mike as quality reports on the first 
rig, using a single button carbon mike, 


had been discouraging. 

Accordingly, a crackle-finished box 
10 x 71, x 7 and the metal chassis 
fit it were procured and the latter 


to 
punched as shown in the sketch. The 
placement of parts on the chassis, as 
shown, leaves considerable space be- 
tween the speech tubes and the back 
of the chassis. This space can be used 
if desired for mounting an extra crys 
tal socket and crystal switch. If this 
is included, the operator has a choice 
of either of two crystals at the flip 
of the switch. This proves advan- 
tageous When QRM is particularly bad 


», one of the frequencies used. It is 
rable to have the extra hole 
wnched for the crystal socket, even 
‘hough it may not be used at the time, 
n < jt will be very diflicult to add it 
iter due to the wiring under the chas- 
3s | gs, In the rig here described, the 
<ocket hole was not punched with the 
ct and as a result, it will be neces- 
ans to remove part of the wiring, in 
srder to have it punched. 
After the chassis has been punched, 
| tha metal box can be drilled for the 
arjable condensers, gain control, 
| seks and switches. As there is plenty 
room for mounting these, the 
wilder ean place them to suit him- 
~alf or follow the design used here. 
45 ean be seen in the front view of 
he rig, the knob on the left side is 
‘or the oscillator and that on the right 
‘oy the amplifier While the gain con- 


9] is mounted between the two. The 
ft hand jack is for the crystal mike 
and the other is for a key, for ¢e.w. op- 
ration. The left hand switch is the 
wer switch and the other is used to 
t off the filaments of the speech and Looking down on the QRR_ flea-powered rig, 


yodulator tubes during ec.w. opera- 


. | * . .« 4 + . . . 

7 | son, The switches and jacks mount 6.5 volts required due to the number When the rig is completed, it can be 
ough both the chassis and the — of tubes used. checked by placing a single turn of 
sxetal box and help to brace them to- The speech amplifier provides more Wire in series with a flash light bulb 


ther. Two holes can also be drilled than suflicient gain and full modula- over the oscillator and amplifier coils 


S ‘punched on the right side of the tion capability can be obtained with and tuning till the bulb lights to max- 
" as shown in the photograph, to the gain control half way on. imum brilliancy. —30— 
# ‘ake the feed-through insulators for 

" che antenna and ground connections. 

} small hole is also drilled at the rear 

- > the chassis and box to take the 

Qs yower cable. 

= Once the punching and drilling have 

: heen completed and the parts placed, 

me the wiring can be started. It is a 

nf cood idea to wire the filaments first as 

" the heavy wire used is then flat 

- sainst the chassis and it will also aid 

ss a making the proper connections to 

ss > other points on the sockets. The 

rm remainder of the wiring is conven- 

- tional and will not be discussed here, 

-, except that one point should be given 


m ttention. All connections should be 
mechanically strong before being sol- 


ed, especialiv if the rig is to be 


d used for portable work. It makes an 
se leal portable rig and can readily be 
ts dapted to 75 meters. 

a Although blocking condensers from 
- the plate tank coil are used to couple 


the rig to the antenna, in the dia- 
gram, inductive coupling can be used 

lesired. A 2” form wound with 10 
turns of No. 18 wire can be slipped 
“ ver the tank coil and tuned as shown, 
WV a variable condenser in the ground 


1X } = : : : WIRING DIAGRAM 
! id. Experiments with a loading coil 
LO In the antenna proved of little value R,— 50,000 ohms C.—.0001 mfd. (Bud) 
in local contacts. R.—50,000 ohms C.—.00005 mfd. 
1p } r ° . {.—— 20 000 ; ‘—.001 mfd. 
: | , The power supply for the rig should i cb ta C oor or) 
s ’@ capable of furnishing 6.3 volts for R:-—3500 ohms C,—.1 mfd. 
e- | the filaments and a plate voltage of R;—250.000 ohms C—1 mfd. 
Ne Th ents and a plate voltage ol R-—500.000 ohm pot. C.—.1 mfd. 
Wout 250 volts under load. The one R.—50.000 ohms Co—5_ mfd.. 25 
( sed her » was take fro one ld R,—3000 ohms Cc —2 mfd., 400 v 
‘ | ee as aren m an Ol R,,—100.000 ohms Cc —.1 mfd. 
S- | oadeast receiver and furnishes both R;—500,000 ohms Ci—2 mid. oe ve 
‘ | mr f..— 3000 ohons —2 mfd., 200 1 
is laament and plate voltages. The re- : 8a toe clus ie Fiysce 35 Ve 
ee wer used 71-As (5 volt filament) Ri; — 500.000 ohms C,;—.0001 mfd. 
i nd 26s 11 { i): = bi R= — 1500 ohors L,—52 turns No. 18 wire on 1154” form 
Ip a 0s (1's volt filament and a Ri —FO.000 ohms L.—42 turns No. 18 wire on 1! 3" form 
ne mnecting these in series 6)» volts R 250.000 ohois L.—Mod. choke (Thordarson No. T—1892) 


nae : peaae v ; CA—.002 mid. NSW —Off-on switches 
d Can be obtained. This will drop to the C,—.0001 mfd. (Bud) C80 Const witch (optional) 
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by LEE WARD 


Service Manager, San Francisco, California 


Some case histories and their remedies are the subjects taken 


up by the 


author 


ODAY. a_ serviceman’s dia- 

grams and reference data must 
be of such quantity that Dr. Elliott's 
“five-foot shelf’ seems as brief as 
a Monday morning memo to the 
milkman. There are, however, 
many problems standing between 
customer call and collection which 
cannot be expressed by circuit dia- 
grams. No matter how elaborate 
your library, there are times during 
daily routine when a few words nill 
save you time, business reputation, 
and money. 

When receivers are released, they 
carry with them latent peculiarities 
which even the best design engi- 
neers and manufacturers cannot 
foresee. These faults, although they 
are never listed on a specification 
sheet, appear later in the form of 
repairmen’s headaches. 

BENCH NOTES, then, occa- 
sionally offers you technical aspirin; 
remedial tricks; kinks for the shop; 
brief illustrative incidents; essential 
sentences from reader correspond- 
ence; in short, any interesting, prac- 
tical information which should in- 
crease your business efficiency. 

We servicemen are fortunate in 
having this space made available 
for our uses. Because of the column 
confines, a faster pace is necessary, 
but we should be able to accom- 
plish many worthwhile things in 
our stride. Since this is OUR 
column, your correspondence is in- 
vited, 

How ya doin’, fellas? 

The Author. 


little heat is 
ron, through the handles of the pliers, 
and to the floor: most of it is dissi- 


E find some customers are 
very narrow minded when we 
come to use our soldering irons 


ina living-room; they balk when we 
lay it on a rug, a shelf, or 
the landlord's floor. Perhaps the smoke 
makes them unreasonable. 

The usual 
with more important tools, tubes and 
parts to accommodate an iron holder. 


even on 
tool kit is too crowded 


Instead, you can 
use pliers as 
shown to make a 
tripod. Nothing 
. but the handles of 
=a ~ the tools touch 

the floor; very 
conducted from. the 


this month. Follow 


pated before it gets that far. Flat- 


nosed side-cutters fit the average size 
of iron barrel best. 

Use both tools when you solder. As 
you pack up to leave the house, though, 
into 


don’t slip the 
pocket! 


pliers vour hip 


ie 


No! Yes! 
Enstruct Dour Customers 

Pull the plug to save the wires! 
Every time you yank on a power cord, 
you invite fireworks and future set 
noises. A common customer fault 
tell them of the precaution after each 
chassis delivery; they will appreciate 
your thoughtfulness, and you will be 
teaching them to come to you for fu- 
ture electrical advice. 

Small item in business, of course; 
but things like these, which require 
investment, pay the highest 
dividends in future trade. 

[During the last sir months several 
people have been electrocuted by pull- 
ing the plug by the wires and at the 
time creating a short through 
their bodies to the ground. Ewtreme 
care should be given to this otherivise 
little-thought-of gesture. ... “Just pull 
the plug out!’ Ed.) 

Fone Adjustment 

The next time you deliver a repaired 
RCAV T6-1 table model or a C6-2 con- 
sole, play the set with the speaker in- 
stalled before you bolt the chassis 
down. Then disconnect C29. If the 
customer is pleased with the higher 
tone which results, leave it in place, 
but disconnected. 

The removal of this condenser from 
the plate circuit of the output 6F6 Iets 
more highs through without depriving 
the customer of his choice of the two 
points afforded by the regular panel 
tone control adjustment. 

If the customer wants 


no cash 


SCTE 


still more 


these 


good tips. 


highs, try lower values in place of the 
quarter-mike C32. No matter what 
changes are made here, the operation 
of S2 and C28 are not affected. 

Make sure the trials are made in 
the customer’s home, with the speaker 
mounied, and with the music at the 
volume the customer ordinarily 
vhen he makes his own level adjusi- 


uses 


ment. These are factors which deter- 
mine tone quality with normal use; 
and, if the customer is to be perma- 


nently satisfied with the final setting, 
you must I acous- 
tical conditions during the test. 
This business of quality which 
changes as the volume is varied is a 
very tricky characteristic of many 
sets, and should be considered when a 
repair is on test in the shop—where 
walls are better reflectors, and where 


Simuiate every-day 


DIAGRAM 
SUPPLEMENT P3. 


no baffle is used. As a result, there 
may be discrepancies between the 
shop and the owner’s home. Watch 
especially for low-volume distortion 
and high hum level in the shop; a 
receiver on shop test usually runs 
higher than in the home, and hum is 
less noticeable. 
Thought for the Month 

In business, the customer is King; salaam 

him if you wish—but don’t soak him! 
Cherchez la Bypass 

Many an AK37 repair job has been 
lost because the serviceman diagnosed 
the trouble too quickly, and reported 
a common filter block short. The cus- 
tomer can hardly be blamed when he 
hears what has to be done to the set, 
and decides to discard it instead of 
having its most expensive component 
replaced. 

Before quoting a price on a 37 (or 
36; 40; 42, 44, 52), take: the time to 
check the speaker output condenser. 
The gross price to the customer—at 
the same profit—is lower than that for 
a filter block, and the difference might 
mean the difference between getting 
the job and not getting it. 

(More service tips on page 61) 
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isting the various stages for high ef- 


by OLIVER READ. W9ETI 


Technical Editor, RADIO NEWS 


Presenting the most com- 
mercial-like in ham rigs. 


wholiy home constructed. 


MATEUR radio operators car 
usually be divided into twe 

A classes; those who. get 
createst amount of satisfaction out o 


: 
taking plenty 


rig 


construction 


neat by 
time in its and ad- 


nev, and those who are content to 
WwW elir units together and begin 
, } } | 
peratlons as soor is r.f. reacnes tne 
ltenna (or even betore). 
AT 1 . " + 
Many of them are not interested In 
—— - + l, ‘ } ‘ 
€ rig 1o00KS to tne eve aS iong 
» signal j forthcoming. and the 
~" si?fla is LOrtncomIiInyY, anc tne 
lv pride that they may feel regard- 
4 ei 
° thelr st ons is this ability to 
t y lhici } ' » Y tse 
i I in elus > Gx Statlor pal Cu- 
] : : - " } 
1 fa Visitor Is In th ae Cix he 
, 
> B J } 
B ix n é ( | aavs Oo in teu 
a 1 
ialo, Wwe W t o1\ if Tne Dressiotr 
n 1] cab nets or chassis were 
Oo be voladea n constructing our 
. ; : oe ie 
insmitters We were led to believe 


we used this type of construc- 
that all of the soup from the rig 
uld be soaked up by the metal and 
uld get nowhere by attempting 
Perhaps was all very 


that we were 


this 


) Se: at, 


consider 


vhen we 


ising high capacity tubes and circuits 


i} : 
re transmitters were vet 


nd multi-sta 
+ > 9 Le Y . ‘ » « 
o make their appearance and we 


lid not 


know how to shield these 


stages properly. 


The ( ontrol consele 


and speech amplifier. 


of 


much smaller size, condensers are more 


Coils are now used which are 


compact, much im- 


insulation is very 
proved, stand-off insulators and assem- 


the r.f. units above the 


blies raise 


metal chassis, flexible condenser cou- 
plings are available and many more 
factors that permit us to use these 
metal cabinets and bases. More labo1 
is involved in this type of construction, 

this is offset many times by the 


satisfaction of a job well done and a 


‘ a | yor « 
aaaing a 


rig that will perform without 
rasitic Suppressors, extra 
the rv.f. 
and other precautions 
are required in phone 
many rigs. 

The several has seen a 
marked reduction in bulky equipment 
the 


tubes in 


‘hokes to keep out of the mi- 


that 


ly 
DY 


crophone 
operat ion 


past years 


along with 
the low C 


also proved the 


common acceptance of 
amateur rigs. It 
of the higher 
for everyday use, rather 
an experimental spectrum 


to play with. We 


value 
frequencies 
than that of 
soon discovered that 
by keeping the radio frequency power 
Within the stages, and by using more 
efficient methods of coupling, we could 
obtain a much 
higher percentage 
of efficiency at the 
antenna and the 
energy we were 
trving to conserve 


would not be 
shooting around 
our shacks 


The manulac- 
turers of broad- 
cast and marine 


taught us how to construct units for 
fool-proof performance, but we have 
been slow in accepting their basic de- 
After many visits to stations in 
various fields of service, I was 
initely sold on their method of con- 
struction for my own rigs. 

The following paragraphs and illus 
trations show what been done t 
theories in ama- 
transmitting equipment and re 
have indicated that 
well founded. The rigs have now been 
in service for many months and no ad: 
justment or retuning has 
quired during the entire period. Feed: 
back is conspicuous by its 
either in the r.f. or audio. 

As far as amateur transmitters are 
concerned, there has been little con 
structional data given along commer: 
cial lines. The writer has had occa 
sion to examine many amateur trans 
mitters, and in most cases, the meth- 
ods used in planning and laying out 
the various sections has been taken as 
“a matter of and results have 
been more or less dependent upon the 
quality of the used. On the 
other hand, several of the stations 
Visited showed that careful considera- 
tion had been given to all of the units 
with the result that these transmit 


Signs. 


has 


carry out the above 


sults these are 


been Tee 


absence, 


course” 


parts 


Diagram of the control console. 


standard distances for both 
and Western 
mensions, so 
may be used. 
lect high and 26 inches wide overall. 


rated with a minimum of ad- 


prs ope 
ri the rig was once properly 


iysting after 
tuned. 

It 1S 
structing @ 
the proven lay« 


put little more costly when con- 
new transmitter to follew 
yuts, such as are used by 
the makers of comune reial transmit- 
ting equipment. Even if the builder 
does not care to purchase expensive 
proadeast type cabinets, he can con- 
struct them out of wood and a mate- 
yial such as tempe red Masonite and 
jjne the insides with sheet metal. 

We all have read, with deepest con- 
cern, the unfortunate electrocution of 
everal of our fellow amateurs and 
electricians during recent weeks. We 
certainly can prevent or reduce this 
frrible danger in our own shacks by 
completely enclosing the power units 
ina closed cabinet and by providing a 
rear door equipped with = interlock 
switches SO that as the door is opened, 
the primary cireults will be broken. 

All of the transmitters shown in the 
Jlustrations at the writer's station are 
so built that safety is provided at all 
times against pos: ible contaet with 
ony high voltage circuits. 
Il relay circuits operate in cascade 
39 that plate voltage cannot be ap- 
nlied before the filaments are in op- 
eration. Both overioad and underload 


In addition 


relavs are used to protect the equip- 
ment at all times should the antenna 
low down or other unforeseen condi- 
tions occur. 
In this, the first of three articles 
which will describe each transmitter 
ndividually, we shall cover the 1 kw. 
10-20 meter Installation at the station 
with the various control and 
circuits. 

Mechanical Design 
Each cabinet contains a complete 
transmitter, both for ec.w. and phone 
peration. The cabinets are of stand- 
vd dimensions along the commercial 
sizes. The panels are each 24” 


speech 


long 


and 4%” thick and are made of alumi- 
num. The 


corner styvling-strips are 
f stainless steel and cover all of the 
nounting screw heads when in place. 
The mounting holes are spaced the 
amateur 
Electric mounting di- 
that cither type panels 

The cabinets are six 


The chassis measures 22” x 16” and 


‘ide brackets are provided on the in- 


side channels so that each base may 
he slid into the cabinet from the front, 
in drawer fashion, and ample support 
for the weight is had from these heavy 
brackets. Reeeptacles are mounted on 

side of all chassis so that all 
may be made through 
cables and plugs for all but the me- 
ter circuits. Feed-through insulators 
are mounted for connecting terminals 
for the meter cables as these carry the 
high voltages through the = ignition 
cable where the higher’ insulation 
breakdown is required. 

The cabinets and panels are finished 
in platinum grey wrinkle and may be 
cleaned when necessary With soap and 
water. The insides of the cabinets and 
the backs of the panels are finished 
With an aluminum spray that is very 
durable. Plenty of ventilation is pro- 
vided by means of the large grills in 
the top and bottoms of the steel doors. 
Pyrex glass windows are mounted back 
of the cutouts as shown to help to keep 
out the dust. In hot weather, it is 
advisable to cither remove these, or to 
install a small fan in the top of the 
cabinet to draw out the hot 
within. 


Keving of the largest rig 


the rear 


connections 


alr [rom 


is by means 
of crid-controlled rectifiers in the high- 
voltage supply. By placing a bias on 
the tube grids, current will not 
through the tubes until this bias is 
moved when the kev is down. 


method has proven to be 


Pass 


This 
very Satls- 
factory in high-power operation. 


The meters shown in the illustration 


are: from Ieft to right, Lower pancl: 
Osc. plate current (0-75 d.c. ma.), 
Doubler plate (0-75 d.e. ma.), Driver 


plate (0-200 d.e. ma.), 
plate (0-500 d.c. ma.). The top panel 
contains the following meters: Final 
(0-10 d.c. ma.), Plate volts 
(90-2500), Plate current (0-750 d.ec. ma.) 
and Grid current (0-250 d.e. ma.). Fil- 
ament voltage for the eight pilot lights 
is taken from a separate transformer 
that is mounted on the inside channel 
of the cabinet. 

The radio-frequency 
follows: 


and Modulator 


filaments 


line-up is as 
RK49I Jones oscillator, using 
40 meter fixed and variable crystals, 
an RIN25 pentode buffer-doubler, work- 
ing on 20 meters, an Eimae 35T driver 
on 20 meters, or as a doubler on 10 me- 
ters, and a pair of Eimae 250th Hi-mu 
{riodes in the final stage. The exter- 
nal speech equipment at the operating 
position includes: 
four type 6.J7 mix- 
ers and first audio, 
two 6N7 electronic 
mixers, a 6N7 in 
the third stage as 
a phase inverter, 
and a pair of type 
6L6G’s operating 
class “A” in the 
output. A500 ohm 
line goes to the 
transmitter cab- 
inet and intoa 
line-to-grid trans- 
former and then to 
the modulator 
erids. 


TO REMOTE 
CONT POL TOLINE 


Cireuit diagram of the speech amplifier. 
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A total of four power supplies are 
used at the transmitter: one for the 
final amplifier, one for the modulators, 
one for the excitor stages, and the bias 

The unit for the final high- 
supply also may be termed a 
dual-suppJy as provision is made for 
supplying the rectificd voltage in the 
form of C bias for the grid-controlled 
rectifiers. By referring to the schema- 
tic diagram, this can be explained in 
the following manner: A control grid is 
placed as a valve within the electron 
stream of the rectifier. When a nega- 
tive bias is placed on this grid, and if 
this bias is high, the tube will reach 
its cut-off point in the same manner 
that a class C amplifier operates. Now 
if this bias is removed, the current will 
be permitted to flow in the rectifiers 
and plate voltage will appear at the 
filter. 

It is imperative that the key jack 
or relay be insulated to withstand the 
full plate voltage of the rectifiers. The 
bias transformer is one used as a re- 
placement for broadcast receivers and 
will deliver a few hundred volts to the 
erids. This value was not found to be 
critical as long as the voltage is high 
enough to cause cut-off to the tubes. 

Design Data on the I kw Unit 

The transmitter in the center oper- 
ates on the amateur 10-20 meter bands 
and the tank circuits are designed for 
peak efficiency at these frequencies. In 
order that the transmitter could be 
used for a wide range of frequencies 
within the two bands, it was decided 
that both variable and spot frequencies 
he used. The problem of adjusting the 
variable crystals was solved by using 
a small tuning motor in conjunction 
with a selector switch at the transmit- 
ter end and by using a slip arrange- 
ment and cable drive to the two vari- 
able erystals so that as the reversible 
motor operates, the drive would be 


supplies. 


Voltage 


9 
oV 


the units In 


transferred to 
chosen fora civen coverage. 
tals are so arranged that one outside 
frequency is connected to the number 
one position on the selector switch, the 


next one to the number two position, 


As the selector switch reaches the 
last the motion is. trans- 
ferred to the driving pulley on the vari- 
able crystal and when the rotation has 
been completed the cable will contir 
to turn due to the slipping action. 
motor used by the author is a Utah 24 
v. reversible tuning device with a 


position, 


spe- 
I 


cial worm reducer to cut down the 


speed to one The complete con- 


this 


r.p.m. 
crystal section is had 


} ] +1, 
desk as are all the 


rom the operating ’ 
t ntrols >the complete instal 
ther controis tor the compirete IMstai- 
] ; 
jation 
7 17 > 19] j ) 
Following the commercial designs 
l 1 l nti 1 j ] d nix T nsu > 
rvstal control 1s usea oniy to 1nsul 
1 minimum of frequency drift during 


yperation. The oscillator operates on 
the crystal frequencies and the 
ed to the center of the band. 
adjustment is required in 
tuning the tank to the other portions 


An RK49 tube is used in 


output 


} ; ] + x° y 

tne oscillator at low plate voltage to 
4 os +1; 

insure stability and provides more than 


Bae IZ OR | . 
sufficient output to the RK25 doubler. 
This tube is always used as a frequency 
multiplier, on both 10 and 20 meters. 


chosen for the doubler 


ink is best suited for the range cov- 
ered. and should not be more than the 
capacity shown. The doubler is en- 
tirely conventional and needs no 
lengthy discussion. 

The driver should be able to furnish 
at least 125 watts for efficient perform- 


e obtained from the T operating at 
1 plate potential of 1500 volts. This tri- 
de is an excellent performer at the 


rher frequencies and was selected for 


is stage as it met all of the require- 
ments of easy drive, small physical 
size, ease of neutralization and adapta- 
ilit o Wiring where it is convenient 
o mount the condensers above the 


A combination of both grid-leak and 
bi used on the driver in 
protection to the tube 
excitation fail. <A 
stator tank should be used in this cir- 
t so that neutralization will 


covered. T 


Insure 


> »7 Lh, 
snouia tne 


split- 


1e bands 


1: ] } » . 
ing link so that the proper de- 
; 


zree of coupling may be had to the 
yllowing tubes. 


‘veral types of links 
showed the greater amount of r.f. was 

using 
res than when usin 
hermore, 


is cable permitted 


concentric 


the use ol 
+ ~l, 3 1 1 
the shield to be 


rounded, and this in turn added fur- 


er isolation between Stages. The 
concentric was home made from a reg- 

lar kit and may be constructed to any 
] 7 

neth desired 

tis . 


1.7 
ine moau 


1:7 Shale 1 1 
one 1owatt 


K 
uses E 


“Iman * 
nac 
ziilla < 


idle at this input and, inasmuch as they 


only have 2000 volts on the plates, they 
may be driven to high efficiency in the 
higher frequencies tor phone 
tion. Much planning was done on this 
stage in order to keep the lead lengths 

The u the 
propeller type condenser added to the 
general simplicity of the final, as the 
neutralizing condensers are a part of 
the assembly and may be located right 
next to the tubes where the connecting 
leads will be shortest. 

The tank coil is mounted above the 
condenser as shown. To be able to 
make a symmetrical assembly dictated 
front panel controls be laid 
the most in appeal 


the circuit layout. 


opera- 


as short as possible. se ot 


) 
Lec 


eye 


without upsetting 


This was accomplished by the use of 
flexible cable and pulley drive. One 
can appreciate the advantage of being 


1] l } +] 7 
able to see the tubes while in 


especially if the met: plat 
types are used, as the dissipation with- 


in each tube can be estimated and 


loading can be adjusted so that each 
plate in a push-pull stage attains the 
Sal » colo} By observing this color 


with reference 
ratings, we 


whether or the stage is balanced. 


not 


The two 250th’s In this transmitter op- 
erate at exactly the same orange color 


and intentional misadjustments 
showed an immediate color change be- 


tween the two when 
loaded heavier than the other. 
1 


Vari coupling is provided by 


liable r-f. 
means of a swinging link and the out- 


ohm 


into 72 


concentric 


put Is fea 


TO SCOPE 


- 
¢ TO PRI OF 
pasa PLATE xFMR 


Aron 
a 
TorcvR ¥ 


VARIABLE XTAL 
TO REMOTE Sw 


5-20HY 20nyY 


Sv-4a 63v-24 


a YOO — 
£900 j : 


cable to the antenna relay and then 

Ky ’ oe Sil 
the 70-foot antenna cable feeder 
at this position was reduced 


iat) 
Loss 


Sreatly 


after removing the twisted pair Dre 
viously used and it was possible bine 
isA 


far less coupling at the transmitter 
tank than before. is 

The grid tank condenser mounts 
derneath the chassis and is driven py 
means of a flexible cable and shafts 


N 


lin 
Uils 


The grid coil is underslung beneatl 
this condenser and is link-coupled 4, 
the 35T driver on the exciter chases 

The December 1938 revisions of 
ateur regulations (FCC Rules and 
Regulations) state that the operators 
have means of measuring the input to 
the final amplifier when running 909 


watts or more. 


ASSis 


am- 


This has been met jn 
this transmitter by providing 
voltmeter Which 


bleeder to the 


also serves 
power supply, This 
met 
and 


to the rig 


er has been checked for accuracy 
from its permanent use the inpy 

¢ may Instantly be determined 
in conjunction with Milliametey. 
Note that eight are used on 
each transmitter to offer proper check 
of all 


series of jacks or switches. 


the 
meters 
stages without resorting to a 
This also 
follows the design of commercial units. 
and the flexibility of such 
is only appreciated after using one or 
two meters for the entire transmitter 
as is done in many cases. These meters 
are all of four-inch diameter and are 
illuminated from the front. 
Modulator Equipment 
One of the features of this rig is the 
excellent regulation of plate voltage 
(Please QSY to page 56) 


a System 


+ 2000V 


Rural electrification plus 
the use of the power packs 


will eliminate the usually 


it unreliable “phone batteries. 
ind 

ors By LOUIS J. GAMACHE, 
to WORGL 

500 Tey 

we Development Engineer 


Standard Transformer Corp. 
Chicago. Hlinois 


One of the classe. of telephone power packs. 


Telephone Power Packs 


r) | 
| 
ter ECAUSE of the dependability of in the order to be followed in design- in ohms of these chokes. This may be 
ters | electric power companies, the ing one of these units: obtained by finding the length of the 
are | use of ciectric power packs to The output voltage required, and mean turn of the coil, multiplying 
| yeplace storage and dry batteries used the percentage of ripple permissible this by the number of turns, and con- 
|} for telephone service, for small tele- being known, it is then necessary to  Sulting a wire chart for the resistance 
the | phone switchboards and apartment determine the value of the chokes to. Of that particular wire size for the 
age ielephones, in factories, and ingeneral po used for filtering. This calculation number ot feet used in the choke. 
| office inter-communication systems, 3. made on the basis of using some {See Raptio News, Feb. 1939, p. 29.] 


there is an increasing demand for in- 
formation and units to replace the 
messy and undependable batteries. 

In checking the various require- 
ments for different installations it is 
apparent that no one unit could be 
constructed satisfactorily for each in- 
dividual requirement. Therefore, the 
specific requirements are broken down 
into groups. 

Group number one to be used on 
6 volt systems, requires 6 volts d.c. at 
approximately 2 amperes, filtered to 
have a ripple of less than 1/5 of 1%, 
or 012 volts of a.c. ripple. In addi- 
tion to this d.c., the unit should also 
supply 8, 12 and 14 volts a.c. for ring- 
ing circuits. 

Group number two to be used on 
12 volt systems, requires 12 volts d.c. 
at approximately 2 amperes, filtered 
tohave a ripple of less than 1/5 of 
1% or .024 volt of a.c. ripple. In ad- 
dition to this d.c., the unit should also 
supply 8, 12 and 14 volts a.c. for ring- 
ing circuits. 

Group number three is required to 
deliver 12 volts at 2 amperes 4.c., 
filtered to have a ripple of 1/5 of 1%, 
or 024 volts a.c. ripple. also to have 
2 volts d.c. at 1 or 2 amperes un- 
filtered, for the operation of relays, 
tinging circuits, ete. 

Group number four requires 24 volts 
de, at either 4. 6 or 12 amperes, fil- 
tered to 1110 of 1° ripple, or .024 
Volts a.c. ripple. 

The following steps are suggested 


standard size of lamination. The cur- 
rent requirements will determine the 
correct size wire to use; and the in- 
ductance of the choke is then calcu- 
lated using the formula 
Amr uN? AK, 10-8 

Where " 

47 = 1.257 m.m.f. Steinmetz factor 
or conversion factor. 

H# = a.c. permeability 

IN = turns-of Wire 

A = area of core in centimeters 


K, = stacking factor of the iron 
(manufacturer’s rating) 
@ =length of magnetic path in 


centimeters 

Centimeter = 2.54 inches 

The actual inductance of the two 
chokes may be measured by using the 
following formulae: 


| a 2, and Xi = VZ- — R-or 
OnE 
substituting one in the other, 
VZ R- 
L = 2 
27rF 
Where 


L = inductance in henrys 

R d.c. resistance in ohms 

F = frequency of a.c. component 

Z impedance of choke to a.c. 

Ni inductive resistance 

After the above calculations, it is 
necessary to know the d.c. resistance 


Knowing the output requirements and 
the voltage drop (current of the syvs- 
tem multiplied by the resistance of 
the chokes) in the chokes, it is then 
necessary to add the voltage drop of 
the rectifier (found in the rectifier 
manufacturer’s charts) at that cur- 
rent to calculate the amount of a.c. 
voltage needed to supply the rectifier. 
In the voltage range from 6 to 12 
volts d.c., it is advisable to use mag- 
nesium cupric sulphide rectifiers be- 
cause of their low cost and long life. 


However, for a 24 volt supply, the 
mercury vapor or argon filled tube 
rectifiers are recommended. These 


rectifiers are similar to the old type 
tungar bulbs. 

From the above description the a.c. 
voltage and current and wattage to 
the rectifier is calculated. To the wat- 
tage found, the wattage required by 
the ringing circuit is added and the 
total wattage is that required from 
the transformer. The transformer 
will be connected to the line for 24 
hours a day, it must be designed for 
this type of service. 

The design of such a transformer 
was discussed fully in the October, 
1938, issue of RapIo NEwS at page 35. 

After finding the above information, 
it is then necessary to determine the 
values of the filter condensers re- 
quired to obtain the desired ripple re- 

(More power on page 63) 
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An Easy Readin 


OW 
a — op 


many times have you heard 
chortle I'm 
hitting 95% on peaks now’’— 
and wonder how he knew it—if he 
did!! For the sad truth is that most 
amateur modulation “meters” 


leave 
much to be An oscilloscope is 
a nice gadget—very 


“boy, 


aesired. 


useful around any 


rig—particularly for preliminary tun- 
ing up, neutralization, etc. But for 
continuous monitoring it is only an in- 
dicator—not a meter (in the precision 
ae) On voice modulation you can 

te] | 95% fron 100°; or rom SO 

or from 120 The dry disc type 
modulation meters are not much bet- 


rer, The line caved types are too slow 
and inaccurate for voice. The 
speed types (if calibrated on 
modulation) are sufficiently 
-but the needle 


: 
n themselves 
so rapidly that peaks cannot be 


high- 
voice 
accurate 
travels 
read 
with any 

Now it is unfortunate that this situ- 


ition With regard to modulation meas- 


consistency. 


urements should be the case For 
1iodulation degree is important It’s 
an old sto? but one that cannot be 
too greatly emphasized. Fig. 1, graph- 
ically illustrates the point—100 watts, 
100% modulated is as good as 200 
watts, 58% modulated. or 300 watts, 
yf modulate: 30 watts, 100% mod- 
ited, is as good as 150 nen 30% 
modulated: and so on Modula is 
mo impr than power- wid, 
Ww cheaper. Moreover, the 
fully modulated signal is 
Finally, a well-mod- 
l 1 sign (always assuming, of 
( rs t stops short of over- 
I lulatior eans highest ratio of 
Si ice t e} ng effect. But—and 
here’s the important point—you can’t 
take advantage this unless vou can 
read your modulation peaks accu- 
ra lV 
Suppose or a moment, that your 
means of 1 ng peaks is accurate 
ynlv to +25 (a fair estimate of most 
devices)—that means that you must 
keep your peaks to 80°, on your indi- 
cator, or else run the danger of over- 


modulation. Now, since your signal 
» square of the modulation, 
what it might be. If 
has a power of, 
100 watts, you are getting the same 
would with 64 watts, 

accurate 


Q.E.D. an 
nice 


would be a 
sil 
30%MOD. 


pow ers, 


} ane P 
v 64% ofl 


ransmitter Say 


T0007 liale ] 
100% modulated. 


modulation meter 


THESE XMTRS PRODUCE THE 
SAME LOUD SPKR. VOLUME 


200 WATTS 


ISOWATTS 
1OO WATTS 


100ZMO0. 83%MOD. 


FIG.1 


Compari-on between xmtr 


by JOHN EF. 


Schenectady, 


A modulation 


average value and 


thing | 
ADP. \ or SV 

Pas O ‘ reese = eva. ey 
] x } } x 1] x 47 

device W ich will give a {le ‘ id- 
ing Similar to that ol he dula- 

] + 

tion monitors and olume tr ( rs 


ise. The essential advantage of! es 
is demonstrated by Fig. 2. In this 1l- 
lustration the solid curve is a some- 
what idealized modulation er velope 
(that is, the so-called “syllabi tre- 
quency ) Now a high-speed type of 
meter will follow this curve very 
closely—which means that it will 
travel WI1Ch to ve We, YY any lind 
travel much too rapidly for any kind 
of consistent observation. A slow- 
speed meter (or a damped meter), on 
the other hand, will follow only in the 
most general sense—tracing a path 
something like the broken curve 
shown. This is useless as far as peak 
measurement goes. 

Consider, however, the dotted curve 

which indicates the action of a float- 
ng-reading-type device. In this case 


up quickly 


the needle swings 


swing time 


| § b= 


being determined by the 


Modulation meters compared 


: 1] ; , + a « 7 ‘ . 
meter action alone) thus giving an ac- 
curate indication of peaks. But—be- 


ision of a return-delay 
not swing 


In fact it returns very 


Cause of provyv 
does 
down 
slow] approximately a 

As a result, on 


ond to 
ordinary 
dropped only a little way before the 
next peak hits it. Thus it will need to 
travel upward only a small amount 
instead of having a needle gyrat- 
ing wildly and forth, we ha. 
simply bumps along on 


peaks—very neat, quite accurate, 


modulation 


and 
back ye one 


the 
and 


which 


much less fatiguing to observe. 

No doubt many amateurs have had 
the idea that such a monitor would be 
swell for ham the application to 
voice modulation bartered E gencengie! 
noteworthy. And p 
them, after taking a as at 
complicated schematics of commercial 
types, have dropped 


potato. However, on pursuing the sub- 


use 


ject a little further, it begins to lool 
better. The circuits of the broadcast 


meter 


TAYLOR. W5FOZ 


New \ ork 


which reads the 


the peaks as well, 


modulation monitors are athe fan 
roa reason-—namel that they i 
to meet specific FCC requirements oy 
n stant. regulation, 


respons 
little more | 
imply justified) the ide: 
considerably, and on act 
rial has found 
within the reach of 
The Circuit 

The circuit of the amateur-tyne 
modulation monit« 1 
shown in Fig. 3. 
broadeca monitor 


sSimpillies 
o: be Very much 


amateul 


been 


most 


yr to be described js 
Those familiar with 


circuits will recog. 


Inputs to modulation meter, 


nize a similarity in the general idea— 


but not much else. While this instru- 
ment still requires five tubes, it has 
otherwise been greatly — simplifi 


Moreover, the required are 
of standard size and inexpensive in 
fact, not already available in the junk 
box. The tube complement—the = 
sizable item—can be changed withi 


wid whatever you have 
I 


parts 


limits—to suit 


on hand. 
the unit are shown 
for the reason that, at the time of writ- 


ing, the thi 


No pietures of 


had not progressed be- 
layout — stage 
well, for ++ 


dk i 
T10C0eKcCTtION 
Suggestion 


re adboard 
this is just as 

emphasize the 
that the amateur builder 
ble the unit in this style—getting it 
working to suit before building it into 
its ultimate shape. There is much 
room for difference of opinion as to 
the time characteristics of a de 
this kind. There are numerous 
combinations of units below) 
which will almost equivalent re- 
sults. And, finally, components marked 
alike may differ enough to change the 
operating constants slightly. All of 
which commends the course of makin 
in initial trial layout. 

On the assumption, then, that most 
readers will make at least minor modi- 
vo along (which afte! 


spirit) the de- 


n 
} 
t 


first assem- 


best 
vice ol 
(see 


give 


fications as they 
all is the true amateur 
scription will bear chiefly 
the rather 


on the func: 


tioning of cireult than on 


the details. 
The complete cireuit of 
including power supply 
Fig. 3. The first tube, a 56 is con 


nected as a diode detector Its func: 
earrier, ihe 


the monl 


is shown 11 


tion is to rectifv the r-f. 


: 
) 


emall condensi rC.. it should be noted, 
yor a tuning condenser, but is used, 
rather, as an r.f. input volume control. 
The rectified d.c. current flows through 
ne circuit RFC, M, R: the rf. com- 
sonent being filtered out by the low 
nass filter formed by C., C, and the r-f. 
“yoke. The meter M, has two impor- 
rant functions. In respect to the meas- 
rement of modulation it serves as a 
means of setting the input at a prede- 
rrmined level thereby avoiding ne- 
cessity of recalibrating the modulation 
meter whenever the power of the 
transmitter is changed. In addition. it 
Iso serves aS a convenient carrier 
hift indicator. This follows from the 
fact that the rectified d.c. is directly 
proportional to carrier power. Thus, 
i there is any tendency for the carrier 
10 shift either upward or downward 
on modulation, or for any other rea- 
sn) this will be apparent immediately. 
Such an indicator is a requisite to 
cod operation. The modulated 
voltage appearing across R, is applied 
to the grid of the second tube. This 
tube, a 57, functions as an audio 
nlifier and phase inverter, the phase 
inversion circuit being of the very sim- 
nlest type. The push-pull output of 
this stage is applied to the anodes of a 
33 which is connected as a full wave 
rectifier. The function of this tube is 
torectify the audio voltage. This rec- 
tified audio voltage (which, of 
is varying at syllabic frequency), ap- 
ears in the cathode circuit. The audio 
omponent is bypassed to ground by 

The syllabic component (or envel- 
pe), however, being of lower fre- 
juency, is not easily bypassed by C; 
The action is best understood by con- 
idering What happens when this syl- 
labie voltage is applied to the timing 
ircuit, which consists of a relatively 
large resistor (as chosen by switch S;) 
and the capacitor C;. The operation of 
this is as follows: application of volt- 
ge causes current to flow and voltage 
to be built up across C;. When the 
rent stops, or decreases, this volt- 
ge can decrease only by discharging 
through S;. The discharge rate is rela- 
tively slow, thereby providing the slow 
return desired. The voltage is read by 
means of a vacuum-tube voltmeter cir- 
lit, Which consists of a 56 (to the grid 
fwhich the voltage is applied) with 
a suitable meter in the plate circuit. 
The circuit R:., Ri; provides a bucking 
voltage which allows the zero point of 
the meter to be set to correspond to 
eromodulation. R,., of course, is sim- 
ly a shunting resistor which allows 
the scale of M to be used most effi- 
ently. The power supply is entirely 
nventional. 


d.c. 


course, 


Adjustment 


_ The operation of the unit will have 
fen more or less obvious from the 
dove description. The adjustment 
Mrocedure is as follows: First, with 


no Input applied, I sed until 
reads zero, Next C, Is 
turned to maximum, and the greund 
and antenna connected. The amount 
of pickup should then be adjusted (by 


’ } ‘ 
‘ is eC ie 


the meter M 


shortening or changing the position oi 
until M, reads half-scale 
With R,; all the way out. Modulation 
is now applied (a steady tone of any 
convenient frequency) and adjusted 
for 100% modulation as indicated by 
an oscilloscope, or, if such is not avail- 
able, by noting the increase in antenna 
current (it should be approximately 
22°, for 100% sinewave modulation). 
this condition it is 
the meter M: read full scale. In 
off scale R 
the meter 
This will 
ustment of R 
The two adjustments must be made by 


turning modulation off and on, and re- 


The antenna) 


Under desired to 
have 
Fone 


¢ 
2 

eee 
until 


reads preciscly full scale. 


case the pointer has 
should be reduced 


necessiiate slight read 


adjusting each time, until the correct 
zero and full seale defleetions are ob- 
tained. In case M:. does not read full 


scale for 100% 


modi1}atiory Rete evnvelt 
moauiation, More aualo 
It : 


Voltage obviously is required. This is 
obtained by decreasing C, until M 
reads correctly, is done, the read- 
ing of M, can be returned to mid-scale 


(which is the most convenient reading 


although there is no re 


‘ ason Why 
some other point cannot be used if de- 
sired) by decreasing the resistor R. 

When these adjustments have been 
nade the unit is approximately cali- 


brated, and ready to be given a trial. 
This should be done by voice modulat- 
ing the transmitter and observing the 
action of the meter needle. For cor- 
rect timing adjustment the needle 
should hold very neariy constant for 
rapid speaking in a level voice (that is, 
close spaced peaks of approximately 
equal height). If it does not, but in- 
stead tends to swing up and down, then 
the action is too rapid and should be 
slowed down by increasing the timing- 
circuit resistor (that one seiected by 


NWOV.AC 


Modulation Meter 


To test the other extreme, 
words rather slowly——or 
On this the meter 
should show some slight drop 
between the peaks. If it does not, but 
instead continues to hold steady, then 


switch S8,). 
even 
count at slow speed. 


Speak 


needle 


the action is too slow, and should be 
speeded up. This can be done by de- 
creasing the size of the timing-circuit 


resistor. If one wants to make a nice 
experiment of it, the syllabic modula- 
tion can be simulated by an audio tone, 
and the adjustments made that way. 
Assuming syHabic frequency to be of 
the order of 5 to 10 eycles, the adjust- 
ments should be made so that for, say 
15 cycles, the needle holds steady: just 
begins to follow the modulation at 
about 5 cycles, and follows practically 
the full swing up and down at 1 cycle. 
(Note: while most beat oscillators are 
not calibrated this low, they will us- 
ually reach down to this range, and the 
distortion is not of importance 
justment). And, as the 
authorities are still in some dis- 
to the optimum time 
constants, you are justified in follow- 


ing’ VOUF OWN 1ceas. 


extra 
for this ad 
, 

Dest 


agreement as 


(Modulate to pag 54) 
1GO munfd.. midget 
see 250 momfd.. miea 
C;, Ce—-.25 mfd., paper 
QL oimfch. miea 
6 mfd.. electrolytic 
hi 10 henry, G0 ma. 
FC—2.5 MH. cheke 
x 30 olim. wire-wound 


10.000 ohm. non-inductive 
25 megohm 

. R—.1] megohm 

t-—.5 megohm 

2) megohm 

1 megohbm 

2 megohm 

5 megohm 

10 megohm 

20.000 ohms. wire-wound, 5 

10.000 ohms. 2 watts 

t 10.000 ohms. 20 watts 

SW Pap--witeh 

SW: -.pos.t. switch 

T, -350-0-350 volt transformer 
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Cirenit diagram of the modulation meter 


By EDWIN WEAVER 
New York City, N. Y. 


When is there high voltage across that tank 


when may it be touched without danger? 


Y eliminating the d.ec. plate volt- 
age across the tuning condens- 
ers in amplifier plate circuits, 
the voltage rating of the condenser can 
usually be reduced greatly. This 
quction in the voltage rating may re- 
duce the cost of the tuning condensers 
as much as 50% in some circuits. 
While few hams seem to know what 
circuits to use to remove the d.c. volt- 
e from across the tuning condenser, 
the circuits are extremely simple and 
ysed in many transmitters, although 
seldom for this very reason. And just 
to the opposite, many hams use plate 
blocking condensers to “remove” the 
ic, from the tuning condensers, while 


re- 


in reality, they are actually putting 
de. across the tuning condenser by 
ysing the “d.c. blocking” condenser. 


Generally speaking we can say that 
if the tuning condenser is connected 
livectly across the tuning coil, no d.c. 
tage can appear the con- 
lenser because the coil is a d.c. short 
circuit across the condenser. (If the 
rotor of a split stator condenser is 

srounded, this may not be true.) If 
the condenser is not connected directly 
across the coil, usually a d.c. voltage 
will appear at, and hence across it. 

In Fig. 1 is the simplest type of cir- 
cuit employed in amateur transmit- 
The plate voltage is applied at 
the cold end of the coil and is series 
fed to the plate. The tuning condenser 
isconnected across the tank coil. The 
accompanying d.c. equivalent circuit 
shows that no d.c. voltage can appear 
across the condenser because both ends 
of the coil are at the same d.c. poten- 
tial, Vp. As a result the ee voltage 
across the condenser is the r.f. voltage 
Vr appearing across the ee circuit. 
Naturally, the condenser has d.c. on it 
ind it must be insulated from the 
chassis to prevent grounding the plate 
voltage. Also for safety’s sake, the 
shaft extension to the dial should be 
insulated to avoid possible shocks from 
dial set-secrews, etc. 

In Fig. 2 the rotor of the condenser 
is grounded and a by-pass condenser 
Irom the cold end of the coil to ground 
employed. This type of circuit re- 
moves the d.c. from the rotor side of 
the condenser, but in doing so, applies 
the full d.c. plate voltage to the tuning 
condenser. While this circuit is em- 
ployed very much in radio receivers, 
tls not suitable for high-power trans- 
the voltage rat- 


across 


ters. 


mit er stages because 
Ing of the condenser must be increased 
allow for the plate voltage. The d.e. 
quivalent circuit in Fig. 2 shows that 
the plate voltage is connected across 


it 


Therefore, the con- 
denser must be rated to withstand the 
rf. voltage across the tank coil plus 
the dic. plate voltage. Since in most 
circuits the r.f. voltage is equal to or 
Slightly less than the d.c. plate voltage, 
it follows that the voltage rating of the 
condenser must actually be doubled. 
In some hook-ups, the cir- 
cuit having a d.c. blocking condenser 
may actually keep the d.c. off the tun- 


the condenser. 


use of a 


ing condenser. Fig. 3 is an example of 
this fact, yet by way of contrast in 
Figs. 9 and 11, the blocking condenser 
itself does not keep the d.c. off the 


tuning condenser. 

The d.c. is kept off the tuning con- 
denser in Fig. 3 because the coil can 
be connected the tuning con- 
denser, not because of a d.c. blocking 
condenser. 

How the indiscriminate use of a 
blocking condenser may sometimes 
lead just to the opposite of what is de- 
sired is shown in Fig. 3-A. Instead of 
connecting the coil directly to ground, 
the unthinking ham may decide to use 
a blocking condenser in series with the 
coil, while still grounding the con- 


across 


Vc=Vart+Ve 


i a 


Oc CIRCUIT 


Vc =2VAF 2sections | 
\ | Vc=VRF 1 SECTION 


condenser? 


o- 
ov 


ANGER! Hish Voltage 


And 


will pay to read! 


, . Ve=Vare VP 
EACH SECTION 


denser in order to decrease the voltage 
the latter. The d.c. equivalent 
of the circuit shows that by removing 
the grounded end of the coil and sub- 
stituting a condenser, the high end of 
the coil immediately assumes approxi- 
mately the same d.c. voltage the 
plate of the tube. 

In order to explain this phenomenon, 
we must back to the elementary 
electricity dealing with voltages and 
charges on condensers. When two con- 
are in and connected 
across a battery, the same number of 
electrons must flow into each con- 
denser until each one is fully charged. 
Only identical quantities of electrons 
can flow through the circuit because 
it is a series circuit. 


across 


as 


go 


densers series 


Elementary electrical principles 
state that the product of the voltage 
(V) times the capacity (C) equals the 


a formula 
Turning the formula 
Q 
equals 
C 
ing to this, the voltage is inversely 
(Read further page 5d) 


charge (Q), or in terms of 
Q@ equals C X V. 
around we have: V Accord- 


pro- 
On 


—=—— Var a 
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BOOK, by Alfred A. Ghirardi, first edition, 
snow oft the press. | AY sais p shed | 
y f Fi ‘ / ‘ 5 
st Plac t ( « 
518 pages ! ( ers u | 
titude otf se ll receivers at 
ass¢ | t t t« t 
S given on 
radios, pul 10 
systems and =m: WE ris } Set fea ; . } ? ni 
ysten 1c ny. | 1 you the first 11 SCTICS ( the time he stood a straight 72 hour y: 
ciuded. and many chart en ee | ‘ : ] } , . ate; fq 
luded y ¢ I thumbnail sketches of men who In the radio shack when his relief operat ; 
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Simple Loop Construction 


by JOHN X. UTLEY 
Talkeetna, Alaska 


FTER I had built the set de- 
scribed last month (Rapio News 
March, 1939, page 9), I wanted 

to turn it into a good direction finding 

‘astrument. I wrote to several manu- 

acturers asking prices on loops, and 

was surprised that there were so few 

, the market that were anywheres 

within reach of my limited pocket- 

ok. The loops were not only expen- 
sive, but they were scarcer than the 
proverbial hen’s teeth. In addition to 
this [was supposed to furnish the man- 
nfacturer with data as to the input 
ympedance of the receiver and the 
wavelengths on which I wished to 
nave my loop operate. Some of this I 
did not have. 


I determined that there must be 
sme short cut method, either “cut- 
and-try,” or “hit-and-miss’” which 


would give me the desired results. So 
[applied myself to the books. These, 
too, were much lacking in details of 
construction. I had read an article in 
Raplio NEWS from some time back 
(Sept., 1938, issue, page 28. Hd.], but 
that seemed to me to make a lot of to- 
io about very little, and I discarded 
the idea without even putting a hand 
toa hammer. 

Sitting down I visualized the situa- 
tion. I had to have a loop of wires 
ompletely enclosed in some sort of 


sreening (except for a small “win- 
low”) and it had to be rugged and 


wer frequencies from 200 ke. to 6000 
ke I wanted to do this without 
witches or tuning condensers. 

At once the idea came to me that I 
could use some copper piping and bend 
it into a circle. After trving a few 
pieces and getting something that 
looked like anything but a circle, I 
gave that up. It was while I was coil- 
ing up Some rubber hose that the thing 
hitme. If, I reasoned, I could coil hose 
so simply, why not put wire on the in- 
side and that would give me the nuc- 
leus of the loop. No sooner said than 
lone. 

I purchased a 5 ft. length of °.-inch 
rubber bathtub hose and found that 
lat gave me about the diameter that 
Iwanted, namely 20 inches. It coiled 


very well. Next problem was how to 
ot the wire inside. That was not so 
sy, 

Istarted first with No. 18 bell wire, 


+ 


nd before I had twenty turns, I 
tnat [would never get the amount that 
lhad determined from my reading that 
Imust have. This was 100 turns. I 
tied No. 22 enameled wire and found 

itit Would work very well. In push- 
g the wire through the rubber I got 
‘all twisted up and gave up that proc- 
‘sin disgust. But I still thought that 
lhad the right track. 

I'did some more “skull-duggery.” I 
Was going to put screening around the 
‘side of my rubber hose, so I 
soned that I could cut the hose 


Saw 


rea- 


and 


An easy solution to the diiticulties 


of building your own direction loop. 


then bind it together again. That was 
it; I would cut the hose. 

Using one of my old razor blades 
(there is no charge for this informa- 
tion on what to do with your old razor 
blades) I slit the rubber lengthwise. 
It opened like an auto tire. Now to 
get the wire inside. 

I placed my coiled rubber hose on a 
piece of wood and drew two lines with 
a pencil held against the inside and the 
outside. Removing the hose, I drove 3 
inch nails into the wood dead center 
between the lines. This gave me a cir- 
cle of nails whose circumference was 
the mean between the inside and out- 
side measurements. I placed the nails 
about 3 inches apart. It was a cinch to 
wind the wire around these nails! After 
I had made 100 turns (about *4 pound 
of wire is needed for this) I bound the 
bunch in several places with tape. It 
was the work of a minute to get the 
wire into the slit tube. So far, so good. 

Next, figuring that I needed a 
screened loop, I purchased some No. 40 
mesh brass screening. I can only say 
that I thought of the screening because 
the words “screened loop” suggested it 
tome. I bought a piece 6” x 36”, and it 
me 98c. Cutting this piece into 
sections of 2” x 36” was but the task of 
a minute. 

Next I started about 112” from the 
one inside end of the hose where the 
two pieces came together, and I 
wrapped my screening around the loop, 
stopping to “tack” it at each turn with 
some solder. In this manner I pro- 
gressed all around the loop, and found 
that I had just enough to reach to 
within 1'.” of the other end. After the 
wrapping was on, I further strength- 
ened the screening by tacking it at 
every turn in four places spaced 90° 


cost 


1 


worked! I got a very sharp “null 
point in the direction of the broadcast 
transmitter. Next I tried it on all the 
other bands in which I was interested, 
and found that it worked there too. I 
had found a way to make a loop for 
approximately $2.02. This was divided 
as follows: Hose, 50c; screening 98c, 
Wire 44c, and tape 10c. 

The manner of mounting came next. 
The hose was not rigid enough to stand 
by itself and so I cut an exact circle 
of heavy cardboard to fit the center. 
This I taped to the outside which I had 
previously covered with tape to pre- 
vent corrosion. Now the loop was rigid 
enough. Then there was the mount- 
ing of the jack. That presented no 
particular difficulty. 

I cut three strips of bakelite, two 
pieces 3” x 5” and one 1” x 5” using 
144” stock. I bolted my longer pieces 
each to one side of the “widow” and 
placed the other piece between them 
with angle irons. Into this final piece 
I mounted an Amphenol Male Plug and 
the job was complete. True it was that 
I could not use the loop in a high wind, 
but inside my room it worked to per- 
fection. For outdoor use I am building 
another which will be cross-braced 
with bakelite strips which will have 
less wind resistance. 

I do not know when I have had more 
excitement than in plotting the direc- 
tions of the various stations around 
me. I cannot tell the exact direction 
because the loop is bi-directional, but 
knowing the general direction of the 
station—whether it is north or south 
of me, or east or west,—I have had no 
trouble in finding in what part of the 
foreign countries the transmitters 
were. Of course, on local broadcast- 
ers or those of Canada or the U.S. A. 
I have no trouble at all. 

—3j0- 


apart. Incidentally, use gloves in put- 
ting on the screen; it cuts like the 
mischief. 

My loop was 
complete. Now 
for the first test; 


and I approached 
it with fear and 
trepidation. If my 
calculations Were 
incorrect I would 
have to unsolder 
everything! 
Grounding the 
screening to the 
proper post on the 
set, and hooking 
up the other two 
connections, I lis- 
tened over the 
broadeast band. It 
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RUBBER TUBING 


DETAIL OF TUBE 


Obtaining Odd Voltages 
N working with various types of 


apparatus in the laboratory or 

service shop, one frequently re- 
quires A.C. voltages of an order not 
readily obtained from the standard fil- 
ament transformer. Fig. 1 shows how 
the author obtains odd voltages from 
a regular transformer by connecting 
the windings in or out of phase with 
each other. At “A” the windings are 
shown in phase and the voltage is in- 


u3v WwoV AC 


“B WINDINGS OUT OF PHASE 


‘K WINDINGS IN PHASE 


"Cc" 75V OUT OF PHASE 
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creased: at “B” the two windings are 
out of phase and the voltage obtained 
is the difference between the two 
values or 1.3 volts. A three-winding 
transformer is shown at “C” with two 
windings in phase and one winding out 
of phase, giving a voltage output of 
3.8 volts. 

Many amateurs can use these meth- 
ods of voltage source in their rigs, as 
new tubes of different filament rating 
may be tried before purchasing a new 
transformer. 

Antenna Coupling to Regenerative 
Mixers 

Two secrets of success with regen- 
erative mixer circuits are; smooth 
control of regeneration and efficient 
antenna coupling. Fig. 1 shows an im- 
proved method of coupling an antenna 
to this type of input. In this arrange- 


ment, the 
regeneration are varied simultane- 
resulting in better sensitivity 

higher signal-to-noise-ratio, 
especially on ten meters. 

The circuit is adjusted as follows: 
Turn the 3-30 mmfd. trimmer com- 
pletely out and advance the regenera- 


R1, full on. Now screw 


antenna coupling and the 


and P 
ana a 


tion control, 


coatigailg 
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up C1 until the mixer circuit is barely 
oscillating. The potentiometer can 
now be reduced to one-half scale with- 
out affecting the tuning condenser, C2, 
appreciably. In short, the antenna 
coupling is increased or decreases as 
the regeneration control is advanced 
or retarded, holding the circuit just 
below the point of oscillation for any 
setting of Rl. 

“Magie Eve’ Continuity Tester 

The 6E5 “magic eye” tuning indica- 
tor tube makes an excellent continuity 
and insulation tester when arranged 
as shown in the illustration. The de- 
vice is especially useful for checking 
very high resistances, such as grid re- 
sistors, ete., and for testing the in- 
sulation and dielectric of transformers 
and fixed condensers. 

In the arrangement shown, Rl is a 
10,000 ohm wire-wound potentiometer 
and is used to control the bias applied 
to the grid and therefore the size of 
the pattern. R2 is a one megohm 
fixed resistor. In actual use, R1 is ad- 
justed, with the test prods “shorted,” 
until the “eye” 
just closes. When 
testing, the pat- 
tern closes on a 
closed circuit and 
remains open on 
an open circuit. 

Many other uses 
of this versatile 
tester will suggest themselves to the 
amateur and serviceman. 


Revamping Vibrator Packs 
Recently, we purchased one of the 
commercial 6 volt vibrator power 
units which supply 300 volts D.C. at 
100 milliamperes. T] 


VIBRATOR 


was of the self-rectifving or synchron- 
ous type and, like most hams, at times 


we frequently subjected it to heavy 
overloads. The result was that the 
vibrator points pitted badly, making 
the output voltage quite erratic. It 


was decided to change over the circuit 
to the tube-rectifyving type. 

The changes are shown. 
It will be noticed that in the synchron- 
ous type, the transformer secondary 
center tap is the “B” plus, while in the 


necessary 


tube-rectifying type, the center tap js 
the “B” minus. The resistors, Ry and 
R2, are 100,000 ohms each; the ep. 
densers are of the regular oil-fj] 
type of .05 mfd., 1600 D.C. wor 
volts rating. 


leq 
King 


Simple Monitoring with the 
Receiver 
_When the transmitting amatey; 
finds himself shy of a monitor but 
uses a receiver with one or moro 
stages of RF, a simple monitoring de. 
vice can be quickly rigged up. — 

Open the grid return of the first RF 
tube, below the 
bias resistor and 
Insert an open cir. 
cuit phone jack. 
Then across these 
jack connections 
connect a SPST 
switch in series 
with the grid re. 
turn. 

By inserting the phones, opening the 
switch and disconnecting the speaker, 
the transmitter can be nicely moni- 
tored. When receiving, close the switch 
and connect in the speaker, allowing 
the phones to remain in the jack for 
future use. 


R.F. Chokes from E.F. Coils 
The “Ham” who is constructing 
radio apparatus has use for many RF 
chokes, particularly in receivers. When 
these are scarce, and if IF transform. 
ers are plentiful, the coils in the trans. 

formers may be used to advantage, 
Remove the coils from their cans 
and disconnect the coil leads from the 
padding condensers. Then cut the 


LEADS WAXED 
TO TUBE 


CORE GLUED TO 
WOODENBASE \| 


REMOUNTED COIL 


LF. TRANSFORMER 


wood or cardboard core between the 
coils and presto: two RF chokes are 
the result. 

Make a little wood base for each 
coil, with a hole in the center into 
which the core can be glued in an up- 
right position. Wax the coil leads to 
the core as shown or fasten to suitable 
binding-posts for circuit connection. 

The smaller high frequency IF coils 
will of course make better chokes for 
the high frequency circuits. The pat 
ding condensers will also find a use in 
balancing circuits, neutralizing, ete. 
Home Made Crystal Holder Looks 

Commercial ; 

Crystal holders can be easily made, 
for those spare crystals, that are effi- 
cient and have a commercial appeal 
ance, 

Saw off a tube base (five prong) t0 
within *,; inch of the bottom. Open 
the two necessary prongs. Cement 4 
round dise of dry wood or heavy fibre 

(Gadget further on page 61) 
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NNOUNCEMENT is made of the 
following Rapio News Seal of Ac- 
ceptance awards: 
To: Americ Phenolic Corporation, 1250 
Buren St., Chicago, I! 


Awarded Seal of Acceptance No. 104.1 


Product: Amphenol Co-Axial Cable. 
Descriptions: A co-axial cuble made of 
Amphenol 112” heads, and other parts. 
“Ve a characteristi ee lnipedance 
ohms; lo Yo 009 ab: indue- 
per ft. | henry; capacity per 
15 mmtd ance per ft 024 
s, «All me ents made at IMC, 
To: American Phenolic Corporatio 1250 


Buren St., ¢ ‘hiceago 


Awarded Seal of Acceptance » No. 104.2 
Product: Jiguid \m ipt ) 


Description: [00° non-hygroscopie form 
f solid Amphenol 912." Tnereases t ik- 
wn voltage to 20 ITsed for doping 

s, paper tubing, fibre, ceramics, ete. 

To: American Lava Corporation, Chatta- 

Te 

Awarded Seal of Acceptance No. 106 

Product: Alsimut: 

Description: A ceramic insulating mate- 

rial. Material covered by Seal ALSi 

Mag 35, | t ’ 7 2 5, 190 
2, Lava G ‘ I x.” Report 

properti ’ Rapti Nrws 

s determined ty I] f Ao 
der A.S.T.M 1D t 

To: Triplett Klectric il Instrument Com- 

pany, Blatt mm, Oot 

Awarded Seal of Acceptance io. yr 

Product: \orl a, OR] . 

Description: A rugveed, accurate d SI 
sy reading and simple 0-1] millianimeter, 

To: Triplett Electrical Tnstrument Cor 

nanv, Bluffton, Ohio 

Awarded Seal of aK ceed No. 103.1 

Product: ('-| Ct 

Description: es Irate, 

rable 0-1.5 ACG voltmeter. 

EALS are awarded to those manu- 


‘¥ facturers whose products exactly 


up to the claims they make 
The Seals are given out free 


measure 


or them. 


as a service alike to the buyers and 
manufacturers. The former can pur- 
fase knowing that an impartial 


source has checked the product against 

claims made for it, while the latter 
is the opportunity of getting an un- 

biased opinion on the article. 

For further information, write 
Ravio News Seal of Acceptance 
608 S. Dearborn St., Chieago, Il. 

Hereafter each Division 
o the publieat list of 
Products have been 


awarded. 


to the 
Div. 


month this 
ion will carry a 
on which Seals 
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ON THE COVER 
WE HAVE... 


THE NEW 
SILVER-SUPER 


W ALLACE BEERY, well known 
screen actor, pilot and radiooper- 
ator. Mr. Beery has been using radio 
in connection with his flying for as 
many years as he has had his plane. 
Of course he has his operator’s license 
to do this. A great believer in safety 
in the air, Wallace Beery has said on 
more than one occasion that he would 
not be without the radio navigation 
aids. 

While the set shown on cover is in- 
stalled in Mr. Beery’s old plane, he has 
since acquired a new Howard Special 
and had that completely equipped with 
two-way radio communications. 

The transmitter is an RCA-AVT 7B. 
The frequency range of this set is from 
2.6 to 6.5 megs. Employing a V-cut, 
low temperature coefficient crystal, the 
power output of the rig is 20 w. on 
phone or c. w. For this it consumes 
14.5 amps @ 12 v. d.c 

The tube lineup is: 
tor, 807 power amp., 
and 6A6 modulator. 

The transmitter is built up into three 
units. They are the xmtr itself, the 
control panel containing “on-off” 
switch, mike jack and pilot light; and 
the vibrator power unit. This latter is 
of the synchronous vibrator-rectifying 
type. 

Push-to-talk is accomplished from 
the microphone itself by pushing a con- 
trol button located there. All switch- 
ing of frequency is done with a manu- 
ally operated switch, and reception is 
by means of an automatic relay. 

Two antennae are used, one fixed 
from the head of the plane to the tail, 
and another trailing one that may be 
let out for greater dx xmission. 

For reception, Wallace Beery uses 
the radio compass, RCA Model AVR SD 
receiver. This unit is complete with 
a small fixed receiving loop in a 
amlined housing, control boxes, in- 
terconnecting cables, 


42 extal oscilla- 
42 speech input, 


stre 


etc. 


Since last month there have been 
many inquiries concerning the cover 
and what it represented. We had not 
thought that there could be so many 
different versions of what seemed to 
us a simple picture. Among the ideas 
that were presented were, “It’s a pic- 
ture of a Spanish refugee,” “It’s a shot 
of an African aborigine,” “It’s a picture 
of a portable phonograph.” 
Unfortunately we do not have much 
information on the subject from the 
author. The picture was taken in In- 
dia by Stanley Jepson of Bombay, and 
he gave us no dope on the set. Draw- 
ing on our memory (and we wish to be 
corrected by our readers if they know 
e) we think that the set is an 
Pathe, perhaps even a 
Phileo or the forerunner 
to us that it was 
the year 1921-1925. Does 
know differently ? 
50— 
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Anew type of communi- 
ecations reeeiver for 
those who build them. 
HE new communication receiver to 
be described goes considerably be- 


yond the earlier designs in that it in- 
cludes a new noise limiter which is as 
effective as it is simple. 


It covers the 


You'd never believe that the set was 
home-built. Circuit shown _ below. 


full range of 5 through 550 meters with 


sensitivity of about 1 microvolt abso- 
lute throughout, has the extremely 
high signal-to-noise ratio; is com- 
pletely free of “warm-up” drift, is both 
“portable” battery operated or “per- 
manent” a.c. operated in the same unit, 
and can be expanded to anti-fading 
dual-diversity reception at no increase 
in size. Yet it can be built to “battle- 
ship” ruggedness by even a novice. 

It can be aligned and tested without 
any service gear whatsoever, although 
a test oscillator makes the task most 
easy. 

This receiver also has a.v.c., 
C tuning bands, uses the newest all- 
“Loctal” tubes, has nearly 
twenty-two inches of effective dial 
length per band readable to one part 
in 5000—which can be stretched to over 
eleven feet per band, selectivity contin- 


six low- 


glass 


uously variable from 12 ke “high- 
fidelity” right up to sharper than the 


1 ke. necessary to single-signal c. w. re- 
ception, 4.25 watts undistorted power 
output, and appearance and control- 
ability. 

This new set uses one 6K8 regenera- 


tive first detector-oscillator, one 7TA7 
“Loktal” regenerative if. amplifier, 
TAT audio beat oscillator, 6B8 second 


detector, a.v.c., first audio amplifier 
and new noise limiter, 6V6 beam power 
output tube, 80 rectifier, and if desired, 
one each VR150 and VR90 automatic 
voltage regulator tubes. Including 

power supply, it mounts on a ch 
1/16” thick for absolute mechanical 


assis 


rigidity which is only 15°,” long, 7” 

deep and high, with silver deco- 
bd ~r eT 

rated black control panel 17” by 91. 


A grey enamel steel cabinet is 


1 
avdie, 


avail- 
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Hours of transmission for the World’s Short Wave Broadcast Stations 


HOURS OF TRANSMISSION MEASTERN STANDARD TIME | HOURS OF TRANSMISSION 


Wave- 
length Call Frequen Cu 
819 140144 |Mi4 j 2 31|4{5/6/7) Meters Letters Ke. = Gants 9 140 HIN|4 1213 4 S16 a | 
13.93 W8XK 21540 Pittsburgh, Pa. 
13.93 GSJ_ 21530 Daventry, England 
13.91 W2XE 21520 New York. N. Y. Kp} —— 
13.96 W2XAD 21500 Schenectady, N. Y. 
13.97 GSH 21470 Daventry, England 
13.99 DJS 2145U) Zeesen, Germany 
15.77 HS8PJ 19020 Bangkok, Siam 
16.86 GSG 17790 Daventry, England 
-* 87 tries 17785 — Japan N.J 
6.87 - 17780 Bound Brook, N. J. 
} } te 10.88 PHI2 17770 ~=Huizen, Holland 
16.89 DJE 17700 Zeesen, Germany 
19.56 DJR 15340) Zeesen, Germany 
| 19.57 W2XAD 15330 Schenectady, 2} & 
| i } | 19.60 GSP 15310 Daventry, England 
19.62 LRU 15290 Buenos Aires, Arg. 
19.63 DJQ 15280 Zeesen, Germany 
19.65 W2XE 15270 New York, N. Y. 
eae I 19.66 GSI 15260 Daventry, England 
| 19.68 TPA2 15243 Pontoise, France 
i i tile ll | [ 19.71 PCIZ 15220 Huizen, Holland 
| 19.72 W8XK 15210 Pittsburgh, Pa 
19.74 DJB 15200 Zeesen, Germany 
| | 19.76 GSO 15180 Daventry, England 
19.79 JZK 15160 Nazaki, Japan 
! 19.82 GSF 15140 Daventry, England 
a 19.84 HVJ 15121 Vatican City 
: | } ae | 19.85 DJL 15110 Zeesen, Germany 
19.89 RKI 15090 Moscow, U.S.S.R. 
| SSS ss 20.04 LZA 14970 Sofia, Bulgaria i ia 
i j 20.08 PSE 14935 Rio de Janeiro, Brazil 
| MM 20.64 HBJ 14535 Geneva, Switzerland 
22.00 SEW 13635 Warsaw, Poland 
2452 TF 12235 Reykjavik, Iceland Ej 
EZ 25.00 RNE 12000 Moscow, U.S.S.R. 5S a 
25.21 XEWI 11900 Mexico, D. F 
25.24 TPA3 11885 Pontoise, France 
25.27 W8XK 11870 Pittsburgh. Pa 
= 25.29 GSE 11860 Daventry, England 
| 5.34 OLR4A 11840 Podebrady. Czech 
i it er 5.36 W9XAA 11830 Chicago, Il 
25.36 W2XE 11830 New York, N. Y 
25.4 RO4 11810 Rome, Italy 
5.42 DIZ 11801 Zeesen, Germany 
25.42 JZJ 11800 Nazaki, Japan | | | 
| 25.45 WIXAL 11790 Boston, Mass 
if 25.49 DJD 11770 Zeesen, Germany 
25.51 OLR4B 11760 Podebrady, Czech. 
.s3 GSD 11750 Daventry, England 
S 2 CIRX 11720 Winnipeg, Canada 
25 rPA4 11718 Pontoise, France 
60 CR7BH 11718 Lourenzo, Marques 
25.63 SBP 1170 Motala, Sweden 
25.64 HPSA 11700 Panama, Pana 
25.66 XTJ 11690 Hankow, China 
6.01 SPD 11535 Warsaw, Poland 
| it 26.24 on 11435 Havana, Cuba 
| 26.31 HBO 11402 Geneva. Switzerland 
4 | : M 27.17 CSW 11940) =Lishon, Portugal 
27.27 PLE 11000 Bandoeng, Java 
| 29.04 ORK 10330) ©Ruysselede, Belgium % 
29.24 PMN 10260 Bandoeng. Java 
29.35 PSH 10220 Rio de Janei Brazil 
30.43 EAO 9860 Madrid, Spain 5 |5 
30.52 IRF ORR Rome. Italy 
| 30.81 CSW 9737 Lisbon. Portugal 
31.02 W3XAL 9670 Bound Brook, N. J 
31.06 LRX 9oF sue? A s. Argentina 
a | 1.09 CS2WA 9650 Lisbon, Portugal 
| t 31.10 HH3W 9645 Port-a i = Ree 
1.14 12RO3 9635 Rome if 
31.2) HJIABP 616 Cartag 
31.25 RAN 9600 M — 
i 31 VKoME 9590 Perth ustrali 
| 31.28 W3XAT 959 Philadel i 
me S1Ssls Roepe, 3128 VEPME 9590 Sydney, Australia oer oR OW 
| 31.28 PCF 9590 Huizen, Holland 
31.28 HPSJ 9590 Panama City, Pana. 5 se 
31.32 GSC 9580 Daventry, England 
31.32 VKVLR 9580 Lyndhurst, Australia 
31.35 WIXK 9570 Millis, Mas 
| 31.37 OAX4T 9562 Lima. Pert 
31.38 DJA 9560 Zeese Germany 
1 1 31.41 W2XAD 9550 Schenectady, N. ¥ | | ! 
! | 31.42 OLR3A 9550 Podebrady, Czech 
31.42 XEFT 9550 Veracruz. Mexico 
T 31.45 DJN 9540 Zeesen. Germany 
31.48 W 2XAF 9530 Schenectady N z. { 
| 31.48 LKC 9530 Jeloy, Norway 
i 31.49 ZBW3 9525 Hong Kong, China | T 
31.51 OZF 9520 Skamlebak, Denmark 
31.55 GSB 9510 Daventry, England 
' 31.55 HJU 9510 Buenaventura, Colom. 
if | if | 31.55 VK3ME 9510 Melbourne. Australia | | I | | 
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Compiled by the Editors of RADIO NEWS 
Hours of transmission for the World's Short Wave Broadcast Stations 


me 
| EASTERN STANDARD TIME ION 
a HOURS OF TRANSMISSION HOURS OF TRANSMISS 
| | W ave- F Cc i 2 3 4 5 6 7 
length Call requency ity 
= 8 9 10} 44 M4 ARSE SESE Meters Letters Ke. Country 8 IE 10 14) N 
} o1.79 COCT 9428 Havana, Cuba 
- 32.12 VOAX4J 9330 Lima, Peru 
33.32 COBX 9025. Havana, Cuba 
G 34.02 COJK 8665 Camaguey,. Cuba ‘ 
38.48 HBP 7797) - Geneva, Switzerlanc 
~] 44.14 H11H 6796 San Pedro, D. KR. 4 Al2A 
a 44.71 TIEP 0710 San Jose, Costa Rica 
~ 45.22 HC2RL 66335 Guayaquil, Ecuador 
zi yet ai 45.25 HIT 6630 Trujillo, D. R. 
a \ 45.34 PRADO 6618 Riobamba, Ecuador 
wd! $5.80 HI4D 0550 Trujillo, D. R. 
46.01 YV4RB 6520 Valencia, Venezuela 
46.08 HIL 6510 Trujillo, D. R. 
46.66 HIS 6430 Puerto Plata, D. R. ibs 
46.835 YVSRH 6400 Caracas, Venezuela | 
sae 47.02 YV5RF 6375 Caracas, Venezuela 
47.12 YV1RH 6300 Maracaibo, Venezuela 
47.24 HRPI 6350 San Pedro Sula, Hond 
17.69 HIG 6280 Trujillo, D. RB. | 
ii? COMB 6280) Cancti Spiritus, Cuba 
$2.05 HIN 6243 Trujillo, D. R. 
48.15 OAX4G 6230 Lima, Peru 
} 48.50 TITIA 6185 Santiago, D. R 
48.62 OANIA 6170 Chiclayo, Peru 
48.62 NEXA 6160 Mexico, D. F. Mexico 
48.72 YV5RD 6158 Caracas, Venezuela 
SAISAISA 48.78 CJRO 6150 Winnipeg, Canada 
48.82 HJ4ABE 6145 Medellin, Colombia 
48.86 WSXK 6140 Pittsburgh, Pa. 
| 48.88 CR7ZAA 6137 Lourenzo Marques, A. 
' 2139) 48.94 LKJ 6130 Jeloy, Norway 
48.94 VEVHX 6130: THatlitax.. N.S: 
12.94 COCD 6130 Havana, Cuba 
48.96 HISABX — 6122 Bogota, Colombia 
19.0 WONE 6120 New York. N. Y. 
19.10 GSL 6110 Daventry, England | 
49.18 YUA 6100 Belgrade, Yugoslavia | 
49.18 W3XAL 6100 Bound Brook, N. J. — 
BI 49.18 ZRK 6100 <lipheuvel, So. Africa 
19.20 ZRI 60983 Johannesburg, Africa t 
19.96 CREX 6090 , 
49.30 HISABD 6085 i 
| i 49.31 HJSZABF 6084 
| 49:23 YO7 LO 6983 a 
49.34 HPSF 6089 z 
49.34 XETA HNSO 
49.34 ZHI 6080 
T | 49.42 YVIRD 6070 
‘el | 19 46 SRO 6065 = ae 
T | 149.50 W&XAL 6060 
49.50 W3XAU 6060 
49.59 HJ3ABD 6050 ( ris 
19.59 GSA 6050 Daventry, England 
T T 49.65 HIJIABG 6042 Jarranquina, Colom. 
49.67 WIXAL 6040 Boston, Mass 
' 49.67 YDA 6040 Tanjong Priok, Java 
49.75 OLR2B 6050  Podebrady, Czech | | 
49.75 HPSB 6030 Panama City, Panama i 
49.83 DJC 6020 Zeesen, Germany 
49.83 XEUW 6020 Veracruz, Mexico 
19.28 XEWT 6015 Mexico, D. F., Mexico 
49.90 HIZABH 6V12 Bogota, Colombia 
49.92 COCO 6010 Havana, Cuba 
49. 96 CFCKX 6005 Montreal, Canada 
49.96 HPSK 6005 Colon, Panama 
5000 XEBT 6000 Mexico, D. F., Mexico 
$0.25 HJN 5970 Bogota, Colombia 
50.25 YVSRC 5970 Caracas, Venezuela 
50.26 HVJ $969 Vatican City 
Ls 50.50 TG2X 5940 seen wals an 
50:72. Hh2s 5915 ort-au-Prince, aiti | 
SALSA 50.76 HRN $910 Tegucigalpa, Honduras ~ ! . - 
} SuU.85 YVBRA S900 Aarquisimeto, Venez 7.6 | 
| 
| [sfel7a sto olwimMi4 [21344 PACIFIC COAST TIME SEIT SIQHOLWIN| 1 [21344 
| 25.05 VERS TISSO Melbourne, Attstralia 
542 IZ) 118000 Tol 
sia NGXA 6975 ¢ I i } 
| .26 RVIS 4270 K SS. Re if 
t i ¢ i VEE 4SS0). .€4 i Ni 


LIST OF SYMBOLS 


S—Sunday Th—Thursday mu — Daily 


M— Monday F—Friday Ci —Irregular 
@— — Daily 
Except Sunday 


Cali — Daily 
W—Wednesday SS—Saturday, Sunday Except Saturday, Sunday 


T—Tuesday SA—Saturday 


42 


bd with an RO signal, although 
on 2 


me QRM from zpy; 


9.525. 
ITAL} OY (11.67) is no wer used th - 
the American Hour from Rome, heard nig] “ay 

‘ ghtly 7.35 
to 9 pa ICC 6.35) tly 7 


Apeadtepane » is heard daily from 3 

to 5 )p.m.., with a broadcast in Russian, Tom 3 

WADAGASCAR Radin. Tananarive” (6.063) ; 

being heard the west coast daily from 19 . 1 

' ctimes with remarkably good volume. 
VANVCHUAUO TDD (3.83) of Hsinking Phone | 


CHARLES MORRISON WERICO—Aunuct oS 
and JOHN D. CLARK . to ” a it “nich 


XEWI (11. 
VOZAMBIOUE CRIAN (6.137) of Loureas 
Mar is audible from 1 11 a.m. at Dies 


lon 


“es 


ind clear signak 


jue 1 
YVICB (7.66). was heard calling ent. in Cali 
VORWAI 


By Charles A. Morrison for 


r - os : il ‘ er | ] S eone that sounde ike Celea ( 5 Ik \ can easily i 
spe Thani ee _ nema by Earl Robe Indianapolis. Indiana (An heard Sundays on a clear channel near 2:30 am 
Short-Wave International Friend-hip Be reiearee este cab eAilanane align’ SIaGOns® AACR POLAND—SP31 (9.525), Warsaw, can often} 
: he 
Program 4.87), “La Voz de Tacl San Cri YV3RN heard with ann gil ish, just after j 
lay. March 20. from 1 to 2 a.m., over YSD (4.8: R Ba t Barqui t ind comes on the rat p.m. W2XAF drowns it oy 
7.894) of San Salvador, El Salvador. VV6RU (4.88 Fg , O , Ci B when it puts its carrier on the air at 3:45 Pon 
‘ a ° * Bolivar Reports shou be sent to Liste rs’ Research De 4 
. : > i at 3 
Pan American Airway’s Pacifie Radio (‘adler Constitution? Polskie Radjo, Mazowiecka 5. Poland ™ 
. * J 0 S | 2 , s ‘ ’ 

, Stations } : CUBA-—-COCI i short-wave relay for broadcast PORTUGAL— The PoMelo —s sora Nacional,” 
Radio stations to provide weather reports on Pan- ARTE WARSON. Goosen aindar const a short-wave stati CSW aa) Portugal, is gos 
rican. Air new fi ite between Hawaii StraEEaya A coe. See catere Ag Moe. Iacheasad 40: 2 glk 
1 Auck Bes have bee . Mis ! nder const tins t Bucharest SPAIN Nationalist news in English. Originating 
Cant J eri 4s 1 Inte STRAITS SETTLEMENT A one tation under ver Radi Nationa Salamanca Spain, may be 

: oe dacs Pict beaine ob Rigi hitless construction by the Malayan Government on the East heard on 10.37, at 9:05 p.m 
wit the exception f ccasional contacts n é ‘ ie re * 1 ee is g has SWEDEN SBP (11.705). Motala is being heard 
e 20 meter teur band KF6DHW on Cant best fr approximately 4. t 4:15 p.m. So 
i a gaa ee Se ek ae SWITZERLAN D—Constructi the new 25 (6.065). is being heard daily from 4:30 to 5:05 pam 
KOPPR at Schofield Barracks. Hawaii. ft pproxt- EF PO ROE AOR RE OT ROTEL ~ ui Both. statior nnounce in English just before sien, 


1s 


to 4:30 am. KG6HCO on Jarvis, serasccee Mage <i 


contacts KF6DHW. irregularly nea : stig 05 URUGUAY—CXA4 (6.125), temporarily of 4 
. de res ' porarily off. the 
and KF6op¢ n Endert re vig seahire Note of Intere I Wi 1 e t 6? and broadcast under the new 
' Stbran i TEES : ee {RGENTINA—LSX (1 5 i Bu : s 

er s§ ‘ e netw K, as neces-ity de : - Tie oe + aa re ae ca CN AC 1 ne ransmitter now under 

4 g to Ashley Wa I s Cali- Saag ei cc eee ee Pee construct is comple CXA8 (9.64) ver. | 
} x) Se re) I Tl 

quarte tas be zed Ww é I ak ne 
1STRALIA i . I acl are ty a 

es puts or n interesting home talent ( Pag ; . . UNITED STATES -W2NGB, Pre Wireless, at | 

r KNBF, and the operator requests re] ae aa Hicksville. N. 4 increased power to 10,000 | 
; t i awe Wwyewal nw , “ay Rar 
BRAZIL— PSH (10.2 F Wa WINAI li Club station 


ve nd BBC programs | 
Radio Transmitters I | 


on Dead Whales 6 to 7, an 


Sernt ites the whaling vesse 1i- 1VADA—( J t f Lihue = 5 
ervl rela the whaling \ | U CAVA I ! I l = 2 I RIM (15 I Kent, car | 
v] F f e | t e new « for VEOCA f ( ( ; : i ; é 
Nor At S ke vith t 1 CFVI Tr ( tir Li p ne ab ne i pn ne ( A w 
; : and man a nee alternately. | 
‘ v { } r ( ; 
ee : VATICAN CITY—Carl Web 
dt ts et 9. a t < c Por } | 
: \- 4 1 1 ‘ = ren! re] near HVJ 
; : < the t : , CAN “ IS] iVDs I \J } Tene ee 4 1 p.m i 
P P é PF s! k ne f ee quenc 17.84 
the 5 f i I the 
g stick : flag CHILE—J. Hodge R ( Special Transmissions of Interest 
\ the body was then that « ert station CEC of Sant | rif Dail it 5:15, 6:30, and 9 pu. Spani 
P| 3 ' boat c f r progr R SI Vv tiona ne in Englis} ‘ 
F It s PF k da ‘ I ke 1 idle a ] Tet S| Moroec 
k e t < | gy Yy t g CEO i ] We > 1 s 
1 pees CHIN A—Alan 1! D x t 2:18 pa news bulletin it 
S t S f t XGO\ iN \ I { ( etin in Ita } 
- | 
I ! ! The NGOY ¢ 1) ] ] 
: l c a P re 1 | 
, | | t ] 1:1 I } etir ( 
Steen ter ttent 1 ] ; \ DD D It 
: = : ‘ h M I er, & NGR\ Da | ( toa 
New Short-Wave Stations ( neking. is a he ‘ f 7 tor 3 p. T aate Mail B ] 
(On the Air) Halif ( 
/ ] t erated station XOJID COLOMBIA—HISEAD. C / Weds ~p t 
Chines ne Hank | ‘ 2 \ yue” (9.7 
s ( f I ( } rik) ( | France, M 
‘ ] S , 1 t ! \ e of Ha 
E\ VD—A Gs\ | Cl NI t pr KOH KKH (7.52) 
\ ¢ COCO t Ha 1 +] a | } | rram, 
e . + 4] LRA 1¢ Pi 1) I VAI rt Ank ] | a 1-30 p.! 
} VD I NNR¢ er W2NJI New York a 
Ol} 5 x he d l CZECH 1A7A—T ( City: 1 | { ( prog 
to 5p KOH (14 i KKH (7.5 i Hawaii 
INDIA ] D t ( ¢ ( ss : - 
CIP 1G ; I ORT See ta 1 1 Revised Schedule- 
p.m. in parallel with VUD2 (9.3 D. RK. New calls for HIG. are HUG ( “a IUSTRALIA VK2ME. (9.59) of Sydney, operate | 14 
LG (7.285). Tok erates daily f HI2G 5 for HIN, is HIIN (6.24 ee . ays 4 1 jal to dt al : + 
} j n | r HI6H 3 t n the r r fre ¢ ) if iPKICA bine Med edule Tot 
2 I I ent 
PERI OA \ I as EGYPT SUZ is } 1 ~ \ ! ZRH 
Rai 1 | 3 C} Tr } | } we : i an¢ 
te EL-SALVADO] es | Da es 
SWITZI D A 1 - Ys ever > itd 
‘koOM ‘ ‘ . ( ‘ - noor 
teeny A I . : ZRA Capetow! 
) 1 I . | x to 12 
\ 5 S ( ( ‘ j 
| : - to 11:4 
a 4 FRANCE—} I - sand 
Ie] ] ] ( } 1 | ] ] ( % as anc a 
ot | “ l t to 4 p.m, ane 
eee i i re ZRI of Jos 
G G I I FRENCH SOMALILAND~— ¥Z1 Dii ea ae 
. } t Banat : 7 Da t S rdays 11:49 
; ‘ { eckd { 30 and 9 
| d . | fe - 
- maar 7 ns \ \ t 5. 5:30 to 4, 
1 AT AN ] I} ( 7 ) k ’ “ 
HAWAI KF . , n 6.007, weekdays 3:30 to 
. if ZRD Durban. on 9.7 Daily except 
; Sature 11:4 to 12:45 ar veekdays 3:30 


(More DX Notes on page 46) 
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Ma Brings you everything new in Radio “snes” 


rites 
on DEALERS °¢ SERVICEMEN - AMATEURS - BUILDERS -¢ SOUND SPECIALISTS 
; ot Your Copy Today! 
y be 
a.m 
tp See AMERICA’S Most AMAZING RADI 
- Sensational Set values ; 0 VALUES! 
van vs EDs Spring ngs AL- - 
ut: New Knights « 108, just  6-tube ™ 

nal, Button Tuning a oo ay 

ry vo bina 5 a at te ie. D> _ 

. stead ae Air-Magnet” 1 a i 

ating serials- ~hew “Tiny-K ie oo and buile. 

y be Sema Cost Auto-s¢ ted a 

attery ‘ 2 Magnet” 

al Phono-radic. ees; low-cost Ts 

can merce 99 > ’ lad Lie Tin 

. we Players, oe _ 

- pire -hecorder Combinatj — _ New 

; Cc. 60 Models, as low ; appr lan 

t th vio Ss for AC, AC DC 6.95 Knight” 

be \ olt, 6 Volt, 29 Volt sa Ie. 1% models at 

beg Operation — and nace — ~~ 

F Ss ig- ices, 


fest line 
Siittietaea My Phono-Radios 
ei oye IS, and record odae 
eect ne OT ALAN es Ate 
Vv clad Suarantee! F :  Westoia 
Your Savi : $f “or Owest- 
. ILS ¢ acl ° 
Bet ALLIED's ney profits, Priced 
“7S new Spring Auto 
. Radio! 


Catalog now! 


CATALOG 
Send 


~~ 
Nas 
| See REMARKABLE P.A. DEVELOPMENTS! | fmm 
| Now the create > al: Fi 
we freatest = * i ? : 
2 ever offered, — Syste ay ‘vn pace New 
5.05), | cer a a to 65 watts—standard deluxe 
port ble j ey re Sa oe nt, models 
ee a tat 1 eVO- ° 
lutionars new features! Rauae with every 
a ncaa ba ail pre sa each—Re- new 
* } . it equipnie 
. with most systenis— Net — sh feature. 
with 1 tuner provision— 
ew tran iplion lave Sheedy 
sUtar Aniplitier—Hearing Aids 
an the NItY’s bigwest xe in 
and 7 “ne equipment, dises 
LIED’s ; ee ” moe ; bene ns hed | America’s 
_—s ) ’ } Y ae =I . 
Wai : pont Hal new lower-pric ae sie: Finest 
) dMNs disc. See them all oa ; Mat; % 
: ay it’s ALLIED for value te _— a ae 
me Performance fo) PAu eaten? for System. See — LATEST TEST EQUIPMENT! ’ = a 
: RS cal i] 
k ot 43 2% = 
ram os New equipment with provision fr 
rx) 1 Tubes, ete.—all 
= - | for new Loctal 11 : . 
i : ' } } > { ube che kers, 
ILDER’S KITS! leading limes 01 tu ‘ 
See THE NEWEST BU * dp set testers, analyzers, oscillo- ™ 
1 ia 4 Builcde r: Paraalse = . rey . “en Trip- ? 
Dozens of new oa New Meissner 1. cs ba graphs, Rider, Suprenie " , — Thousands 
ALLIED'S new See-Wees.” new “Mysters ome lett. Readrite. ete.—all at Ta- of parts 
Tube kit= PS ea ae kit, Photo-Cell, Mabe ‘o’s lowest prices! for every 
2H nd Mike kit, Electric tc Lists for any circu dio’s 10w I : 
nd < thers. Write aoe (be : ' azine or h indbook. radio need! 
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Television 
(Continued from page 9) 


In the preceding paragraph you will 
10te I explicitly spoke of inductance 
‘in coils.” Inductance in other parts 
of the circuits is most undesirable 
that means leads to coils, to capacities, 
to resistors, to tube pins. Although it 
will probably not be so stated “how 
to build” articles you read, every set 

esigner is trying to obtain reduced 
ind stabilized values of input conduc- 

ince. Even relatively minute lengths 

inductance in cathode circuit leads 
ire sufficient to cause appreciable in- 
rease in the input conductance; so 
lso, do inductance values in the grid 
leads. The importance of short, heavy, 
low-inductance leads cannot be too 
strongly emphasized. 

The schematic of Figure 14 shows 
nly the input and 2nd r.f. stages; the 
hird stage is a duplicate of the sec- 
ond. It is presumed that gang switch- 
ing will be employed, and that con- 
densers C, and C, will be set for the 
14-50 me. channel, and C: and C, ad- 
justed for the 50-56 me. channel. When 
third channel comes into use in your 
cality, a few 10 to 15 mmfd. capacity 


1ir trimmers and use of another con- 


tact point in each switch will make it 
iilable 
The 2000-ohm resistor across the 


is oe r new to ra- 
does just what you 

tuning. 
‘e are tuning to a 4-mega- 


rnad pireilite 
inea cirecults 
io practice, and 1 


think it will ‘lion the 


les wide sideband and trying to han- 
le the whole width uniformly. The 
etter we do this, the better the pic- 
letail. Aside from these resistors, 

s diagram of three r.f. stages is not 


Wh] ‘1,5 se envene t - ‘ TF rnia - 
While this circuit, in an efficiently- 


unned layout, will bring in television 
signals over a distance of a few miles, 
must be understood that the two 
coals we are seeking cannot both be 
tained 100 with it. Impedance or 
conducti coupling, such as this, has 
strong tendency to “peak”’ and, while 
the resistors flatten this considerably, 
resulting gain per stage, even at 
the top of the broadened “hump”’ is 
none too great. Were a narrow chan- 
nel being tuned-in, we could adjust ne 


to the same frequency and ha\ 
‘er-all gain; if, however, we a 


this on a 2.8 me. to 4 mc. 


idehand 
SIGCDAaATIC, 


re will be adequate gain on but a 


small percentage of the band width 


nd a sad falling-off on the rest. 
the tuned circuits 
different res- 


onance peaks which tends to level the 


more uni- 


1] rh + liaqh : 
are brought to slightly 


sponse curve for 


rm performance from 0 to 2.8 mega- 

evcles, and the total over-all gain will 

mus less in it \ ild have been 

f yarrow channel reception. Por 
limited distance and good “‘lir 

sight” location, these tuned r.f. sets 

will give good reception and fair detail, 
lo not ask too much of them. 

\t is point, I would like to insert 


a discussion of vertical and horizontal 
detail and its relation to width of side- 
band. Vertically, there can be 410 pic- 
ture elements (we lose 31 in vertical 
blanking). Since the aspect ratio is 4 
to 3 there may be 547 elements hori- 
zontally. Since a maximum-detail 
cycle consists of a dark element and a 
light element side by side, this means 
273 cycles. Now, a_ horizontal — 
must be transmitted in 0.85 of 1/1: 
second. The computation 273 l 
1/0.85 indicates the 
retically, of 4.25 me. per 
maximum detail. 
In actual practice, vertical detail 
ay be figured as something less than 
), and it is found that equal horizon- 
al and vertical resolution, using a 
141-line system, Is secured if we multi- 
ply 4.25 by the factor 0.80, and utilize 
a band width of 3.4 me. Thus it will 
be seen that the wider the passba ind, 
the greater the detail horizontally; the 
wider the passband, however, the more 
difficult is receiver design and con- 
struction. Satisfactory entertainment 
value seems to result if we compro- 
mise on trying to doa 
ting equal response on all 
up to 2.8 megacycles. 
Getting 


one should first get, in his mind, 


» 
, 
39 ys = 
necessity, theo- 


second for 


_ 
Tall { Fie as 
joD oF get 


good 
requencies 
into super-het input circuits, 
a very 
clear picture of What we are going to 
14-50 or 50-56 channel sig- 
example, the 
lower one, it should be recalied that 


do with our 
nals. Taking, as an 
the video carrier is at 45.25 me. and we 
are using the sideband amen up- 
This will be approximately flat 
to 48 mc. and then attenuates rade 
to disappear at 48% to 49. 
The sound carrier is at 49.75 me. 

Now, if we mix into this a 58 me. 
frequency, the resulting video 1.f. 
rier is 12.75 >, With a sideband extending 
d which will be approximately 
flat to 10 me. and t 
haps, 8°; or 9. At 8.25 mc. is 


i 


ward, 


sharply, 


car- 


downica 

attenuatin per- 

sound carrier. 

If one is but six to ten miles from a 
i the situation is not com- 


another tra 


can be recommended. 
is used as the converter and a 6J5 as 
the oscillator. The inductance unit 


would be developed ona 


or rod with a single-turn antenna coil 
coupled tightly to L. (6 turns, tuned by 
20 mmfd), which is in turn rather 


loosely coupled to a similar coil (L,) 
loosely coupled 
20 mmfd. trim- 


the 6J5 is oscillating 


pacity. father 
to L; is L,, tuned by a 
mer. Presuming 
at 58 mc., we will have two frequen- 


and Cé 


video 
sound. The 8.25 mc. sig- 
disregarded if a 


cies appearing at “1.f.”, one for 
and one tor 


nal can be 


5-10 meter receiver is being used for 
sound; or, this carrier can be fed into 
in all-wave set handling this fre- 
quency. Television receiver manufac- 
turers are including at least a one- 
stage Lf. » second detector and an 
output stage for sound. 


To secure greater gain and selectiv- 
itv. an r.f. stage must be inserted be- 


tween the antenna 


Shifting the inductance unit of Figure 
15 (minus L,), so that it is in front of 
an 1853 tube, as shown in Figure 1 
we will develop our first tuned cireyis 
by inserting a resistor across L, 
adding one switch of a gang, to tht 
in any one of three condensers for « 
choice of three channels. The secon 
tuned circuit is broadened with a re. 
sistor and, likewise, provided with , 
switch and condensers for channo| 
choice. ; 
Between the rf. 
Verter, 
switch, 


Pac 


tube and the cop. 

the coupling is produced by , 

three condensers and induc. 
tance Li Coupled to Li is the plate 
inductance of the 6J5 oscillator, L., ana 
coupled to this, in turn, is the grid jp. 
ductance L,;. The oscillator is tray 

ferred from channel to channel with » 
fourth switch and a trio of condenseys 
tuning L:. This is an excellent cirey's 
but its L ratio in each channel, 
the flatness of response between rf 
and converter, are not as good as the 
design which follows. i 

For the development of a highly. 
sensitive, more even response “super.” 
our discussion can start with Figure 
17A, the schematic of an r.f. stage, ] 
is shown simply for comparison with 
17B. It provides an untuned primar 
and a tube input circuit which utilizes 
the approximately 25 mmfd. capacit 
to be found in the wiring. The resisto: 
across the secondary is 1800 to 200) 
ohms, and switching from channel to 
channel is done by varying the turns 
of inductance. It is attractive because 
of simplicity, but when a check-up of 
gain is made between 17A and 17B, i 
is found that 17B provides double th 
gain of 17A. It is advantageous then 
to provide some means of tuning the 
primary, preferably by varying turns 
of inductance as shown. 

The type 1853 tube is selected for the 
r.f. stage because of (1) its extended 
cut-off characteristic, and (2) its 37- 
to-1 signal-to-noise ratio as calculated 
n the plate circuit. An even better 
ratio would be good but, ameng the 
various tubes considered, the 1853 pre- 
combination of features 


and 


sents the best 
for this othe 

lis stage to an 1852 con- 
=e first of the usual 
shunt, plate-grid circuit 
used in Figure 14. If 
however, we develop a band-pass filter 
which will utilize the output capacity 
of the 1853 and the input capacity of 


the 1852 


To couple t 
verter, one 
single-tuned, 
such as was 


as shunt elements, double the 
secured at this point, and 
converter is very im 


qin will be 
gain prior 
portant. 
Such a band-pass filter is shown In 
Figure 18; if but one station is to | 
such unit can be de: 
shielded and adjusted, then let 
Combining our r.f. stage 
a converter and an oscillator 1m 


to the 


received, one 
sig 1ed, 
alone. 
filter, 
what should be a top-notch input 4 
rangement, we have Figure 19. He 
r.f. unit A, is placed in its can, so that 
trimmers may be adjusted 10! 
the 44-50 me. channel, and_ leat 
brought out to gang switches. Fort) 
channel, another such unit Is 


Ss air 


50-56 me. 
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sent time. but the first three will probably fade 
es inaudible within the next 


‘yt and become zew 


months. PMY and YBG reach maximum volume at 
a n., while PMH, YDB and PLP are heard fairly 
7 until sign-ol! time at 7 o'clock Cuntil 8 on Fri- 

and Saturday). \ station YDA, located in 


é ji ngprick. carries the sami program as YDB 
‘i PLP. but usually fades out after daybreak. 


MisceHaneous Tuning Tips 


Qur_ listeners tell us... that a new Japanese 
ILG (7. 85) is 1 y working si ultaneousls 
’ 7] from 11:30 a.m. to 1 p .. that RW96 
© Mosc w. which is heard duri the early evening 
2 on 15.18. is probably the d's most) power- 
short wave station, now using | O00 watts 
oe. that VK6ME of Perth, West) Australia 
ize catch for the DN fan is again being heard 
eral times a week between 3 and 5 a.m. on 9.5 
, above the Australian VIR)... that KKH 
Kahuku. Hawaii. is new carrying the “Hawaii 
Calls” program on 79% at 10:15 p.m. Friday 
ss SBP of Stockholm, Swede tte being unre- 
= ae on the Pacific Coast for many months, js 
te being heard on 11.70 between 10:2 ind 11 
“ irregularly. One report indicates that it) may 
be on the air near midnight Sunday . that 
/ Manila phone station KBL is working on al 
11.34 jrregularly near 6:45 a.m. 
Furopean Tips for Western Listeners 
It is interesting to note that GSD (11.75) i 
toing heard on the Pacific Coast with fair volume 
midnight. This is the first time in many year 
that a London station has been logged in this region 
with good volume during the hours after midnight. 
This sudden activity on 25 meters has also resulted 
n surprisingly good reception from TPA3 of Paris 


11.88) between 11 p.m. and 12:30 a.m. 
band has been 


On the other hand, the 25 mete 
sceedingly erratic during the afternoon and early 
hours Even from hour to hour violent 
tions in Signal strength have been noted in this 
ticular part | the short wave spectrum On 
eral occasions, the powerful Japanese JZ] has 
pped from ‘strong’? to * inaudible’ within a pe- 

: aah 

bar ] h yever ha rem ned Walris 
stations GSC and GSB. have not 
niv been consistent. but have shown considerable 
yravement dt the last day Aj] stations 
usually quite good near 6 p.m.. GSC in_ par- 
Var maintaining an excellent. sigt between 6:2( 
nd 8:20 p.m. Incident v. GSC during I don’s 
sixth transmission is the only English station now 
ing heard on the Pacific Coast with strong volume 
Czechoslovakia is agai ing OLR4IA (611.84). and 
the Prague programs fore again being heard 
of the Rockies completely blocked 
the attempt to use OLR3B on 9.67. and it is hoped 


that OLR4A will continue in use. 


As TSee it! 
(Continued from page 10) 


your head—-or whatever you wish to 
say. Every form of comment is wel- 
comed by the sales managers of com- 
panies Who sponsor such meetings and 
your letters function guides for 
future activity. 

Sometimes the secretary of the local 
association, if there is one, writes a 
letter of thanks. Naturally, such let- 
ters are Welcome, but I don’t think it’s 
thanks that the sales managers look 
foror want. They would like to know 
your reactions. The sales manager of 
acompany is only a human being with 
normal emotions. I don't imagine that 
he believes himself to be a super-hu- 
man individual who is positive that 
every step he takes is correct. 

As far as service meetings go, sales 
managers groping in the dark. 
They, like yourself, would like to know 
if they are on the right track—if they 
are doing the right thing. Why not 
tell them! 


as 


are 


Are You in the Right Spot? 

KNOW a man who was groomed 

for the legal profession when he 
entered high school. He graduated, 
entered college and spent the full time 
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there; then he went through his law 
apprenticeship and all of the formali- 
ties associated with it. Finally, he 
went out on his own. During this 
period he dabbled in drawing — 
strangely, drawing designs of furni- 
ture. After several years of painstak- 
ing effort at law and pleasure in the 
moments he could devote to drawing, 
he came to the conclusion that maybe 
Jaw was not his forte—that maybe he 
should go in for furniture designing 
and consider his college studies for the 
legal profession as just so much edu- 
cation. Today the man is happy and 
doing well. 

We have met servicemen of the 
same type. Not necessarily interested 
in furniture designing, but men who 
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are doing service work, but it is not 


their love. Naturally, the train of 
stick-to-it-iveness is to be admired. 


According to the Alger books, the hero 
worked day and night, froze in the 
winter and perspired in the summer, 
but finally achieved success, etc., ete. 

The same thing can happen today; 
but seldom does that happen unless the 
person is wholeheartedly enthused 
about what he is doing, and has an 
aptitude for his work. Very many men 
are practicing radio service work who 
find it extremely difficult to grasp the 
electrical fundamentals associated 
with the work, yet they seem to pos- 
sess a natural inclination for some 
other form of activity, which they may 
now employ as a hobby. They have 


Ultra-Modern 


* Full range selectivity in the erystal filter 
makes the “HQ-120" ideal for either phone 
or C.W. operation 

¥® Over 510 degrees spread for each ama- 
teur band Direct) calibration ho mega- 
eyeles allows the amateur to check fre 
quenev wit a ceuracy, 

%® Due to uniform ROP. gain and constant 
erystal filter 


itput, the calibrated “Ss” 
des an i 


meter pros 
strength. 


accurate check on signal 


Tuning Range 31-.54 me, 


*® Special lo-gang 
tuning, and 9-gang 


band spread and 


condenser, 6-gang main 
band spread, provides 


iniform high efficiency = 


onall bands. 


*® Ictieient noise limiter for reducing auto- 


iobile ignition QRM = and similar dis- 
turbances 
*® Antenna compensator permits perfect 


cireuit alignment with all types of antennas. 


Also provides maximum image rejection. 


WRITE DEPT. RN-4 FOR BOOKLET 


STNY EIT 


YoNnY 


Canadian Office: 41 W. Av. No., Hamilton 
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Outstanding in performance, 
low in cost—these tine RCA 
Rectifiers put real pep and 
power behind your signals. 
The RCA-866 illustrated and 
the 866-A are half-wave, mer- 
cury- vapor tubes extremely 
popular for many amateur 
uses. Look at the characteris- 
tics of these tubes and you'll 
see that they are real values 
at their current low prices. 


CHARACTERISTICS 


Here’s good news! The price of the RCA- 
866A has been reduced from $4 to $2.50 
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the avocation 
Their 
they find it 


asimple matter to gather facts, to cor- 


a natural leaning for 
rather than vocation. 


in the subject 


interest 
ver dulls 
relate them properly and to the 
advantage, to forget all 
worry When working with it, to 
Visualize 


In fact, to do everything which 


best 


ana 
con- 


applications 


troubles 
ceive ideas, to 
would 
lead to suceess: if that were their 
means of earning 
do not realize the 

They 


thing they do not like that t 


a livelihood, but they 
Pact. 
are so engrossed figl 


1ti some- 
, 
al 


ev Cannot 


envision themselves doing something 
else for a li Ing 

Many men are engaged in the serv- 
icing business who just detest that 
portion of their business associated 
With record-keeping—-there are others 


to sel] 


seem to be able 
Not 


who 
themselves to a 
they are ; 
their social life 
like to sell. 


like for 


customer. that 


shy—-just the contrary in 
but they don’t 
They have a natural dis- 


1 “eae ; 
YNargalning, can ft 


iust 


1 
t > sen 
(ney just 


seem to conceive sales ideas to buck 


competition. They want to work with 
their 
with the tech- 


Men of 


t 
to use 


and 


eonnection 


their hands 
Capacity In 
nical 


side of radio. 


must of necessity realize their likes 
and dislikes and tie up with others 
who can sell, so as to f rm the ideal 
combination They are no n the 
right spot to run a servicing business 


The ive others who find t ex- 
remely difficult to absorb technic 
details, who are not handy with thei 
fists— who in't seem to hold a solder- 
ng iron w out burning t r fingers 

heir clothes and the insulation « 
ill the wires near the joint they wisl 
10 sold Y hey find it easv to sell 
themselves t 1 custome ey seem 

latin’ SINeESS nev are ep if 
igures ive sales ideas ut 
they are slow in grasping technical 
ideas, Inderstanding radio theory 
ll ‘ra not i? | sht spot in a 
servicing Ss ss Suc men requlre 
i partn i jy nto do the TeE¢ n 1] 
work, while v do the selling 

Wea not rving to lishearte ‘ 

n the s cing industry ) idging 
DV correspondent rece f W know 
that miuar men ire confused They 
hought it radio was their « sen 
field, only » discover that something 
associated wit] t rankles 1 soul 
conti: lly irritates the 1—-in ven- 
eral is CIsqule ne inth ) 
In ot vord the) i) n no 
associated W }radlos \ » ad 
not belor nt busines ! m- 
peramer mental or pl li 
their natural] it) 1 ) ) 
the radio servi vy DusINess 

it ! ho rient 


i 


i ERY so often we note an article 
4 in radio periodical. wherein the 


piece of test equipment can be ma 
aquring the few spare moment i i 
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Working day. 
Within 


Now, maybe it is not 


our province to speak about 


suggestions made in radio Periodic 


eS : als 
perhaps we'll be stepping on some 


body's toes, but here Foes anyway 
. yWay, 


As I see it, there are not enoyg} 


spare moments in the average Servic 
shop, considering the value of the 


spare moments. The very last thing | 
think of spare ies, 
ments for the construction of 
physical something 
mean to imply tl 
too many 4 
working day, or that some use should 
made of spare moments, byt 
things which can ha 
moments other tha 
work similar in character to that bs: 
ing done during the active moments 
For example, one thing we can do js 
to sit down in a comfortable chair an 
little. About what? 


of things. Maybe we ean 


is to use these 
some 
[ don't 
there should be 
moments during 


or other, 


spare 
not be 


‘: ; 
are lots of 


Sp ‘Te 


think a 
are n 
think of a rearranging the 
that varlous units 
during the day can be handled more 
efficiently—more rapidly, with less ef. 
tort, so that We can create more spare 
moments for more thinking. Or may- 


+? 
{ 


tempt to sell a cus- 


inere 


hosts 
wav ol i 


bencl the , 
penen so Line used 


be we recall an a 
tomer and we 
we did 


question 


missed the boat becausi 
the answer to the 
asked—or maybe we can 
think of a new direct selling piece to 
be dropped letter-boxes or per- 


. 4 Ss “ 
haps mailed to a list ot 


not have 


into 
prospects. 
Perhaps during a service job, we ex- 
perienced a phenomenon which is not 
try to locate 


some information about the theory as- 


comprehended and we 


sociated with the device in question. 


Maybe the noment is a good 
an opera- 
1 the life of ever 
- radio work 


This business of burning midnight oil 


spare 
time to do a little studving 


tion verv 


ry important 1 


I 
an who is doin 


s all right for a while, but cannot be 
carried on forever, and night time is 
ilso recreation time 

You know that spare time is a good 
time to rest and to reeuperate a lit- 
tle energy or mayhap you would lik 
to read the instruction bulletin cover: 
ing a new piece of testing equipment 
nd really find out what the thing will 
do, so that you can really get your 


worth 


from your purchase. 
And don't for one moment think that 


nonev's 


vou are Wasting yvour spare moments 
f vou devote a few to doing absolutely 
nothing, just sitting in the chair wit! 


a completely blank mind. If you wish 


0 allow your mind to wander to some- 
ng entirely foreign to radio, do so 


no harm done. As a matter of fact 
ou Will find that vou ean think mor 
lt indy late) wnen VOU @) b Ct | 
that pesky job 
Service work taxes the brain as we 
WS dv and continuad work wit 
out any rest will fog the brain, <A few 
ment’s rest and vou're ready to g 
iC] » WO] Really, 1 can think ¢ 
Lut lot vith spa moments, ot! 
han niiddit n 1} dy il toxt equi] 
ne! AS a matter of faet. IT don't D 
lieve in building individual test equ 
a nt WwW an cat ) hor 0 


~— 


Qo 
93 


Within Earshot 


(Continued from page 4) 


YHO knows whe nthe tube numbers 
will sive oul : every dav new and 
nt tubes 1 then | 1 1 


fh ttt Ix ¢ r ppcar t ( 
1 | Me sat +} } 
irkel. irs lipless ( 
1 "> 4] \ “7 
~S tit ( . if 
We ha out that using net 
than i eae Ne LOrter 
1 
{ Nore il 0) r ( ( ( 
re Wal ( r ! tiie 
plus | re S 
; 1 CVE vent 
1 erm sack 
4 < 1 1) ( 1.074.700 
oe | t ) 1 ( ] ai 
' lt ; . i] cts + 1 ton hee 


Ilo \ ure il 1 let us 

nd 1 l , W¢ t is re- 

eit, pis roy) US wo and ait there 
sufficient cle d owe \ be happv. te 
e Spat am with the ne SSUE 
GAIN our mail is filled up v One 

A question Do L need a license 

radio telephone t1 mitter. [on 

» talk to unt ‘Lillies son, Herman 

es a. bluck away! The answer 1 

S 1 ereat bis pital letters 

caeain Wwe reiterate WEEE N Sts IS 

SOUL TIELY NECESSARY TO: DO 

\ i) RANSMIUI FING BY RADIO 


TO OWN A RADIO FRANS= 


PER. Make no mistake about. this. 
Itis not a question of how far the trans 
ter will send; that 1s itertal. Thi 
S. Government ha ( more tha 
ally active in running down unlicensed 
s im the last tew ths, and dire 
CS—— PETHaps inp Went — aw 
Ie ider agaist this law 
There is not any charge for a license 
It is only required that vou Le i Wizen 
this country and that ve pass a cod 
t ne 2 Wilts Cea nati n showing 
that vou know somet e about the hobby 
Uwish to espouse Kids of 10 have 
ssed the test. There is not any reason 
to pass the exam it vou but apply vour 
to the books. To those who scoff at 
the long arm of Unele Sam, remember that 
ever a hardened crook is 1 htv afraid « 
Old Man Whiskers, and there are WC) 
V0 licens / aay SK ate f 
hea ! -Ohey the Taw: eta 


out on the subyect Wa ( 
0 ( We plan a complete cove 
receivers and transmitter and we 
t ve information on what vou mav ex 
pect from: the new programs and a re VIEW 
t those Of the past Don't miss this 
You will want it for the future 
lerence book on the start of television 
VY ¢ Tor hi uld ile i 
toot the beginning of what will 
rpass the broadeast industry. 
TEs me th we eak our new J: 
Hat! co We Opn at it 
£row and bees 1 thie 1 t of CWS: 2 
i otriends on the m bane Wi pa 
C all ¢ tributy 1 1 hh PX 
hounds, anc erimentes ear 
fi re is a e for vou to swell 
freasur lave ! rit 1 
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Product of the world’s largest 
manufacturer of capacitors. 
Like all C-D products—Quietone Radio Interference Filters 
were checked and tested under exaggerated laboratory sim- [| Type 1F4 —T Ree 
ulated operating conditions —before b ‘ing introduced to the Type 1F5 —1 : 
industry. That's why we can say with confidence— "They 
Actually Work.” $1.00 
Here's a really fine opportunity to make extra money. C-D | Type 1F6 —F. rus L 
OQuictones are scientifically designed to do a job—attrac- oe 3 $1.50 
tively finished and supplied in three colors to match room | Type 1F7 —Poru ae 
interiors, With a Quietone designed for every application Type 1F8 —For St-50 
and there are twelve types available mnow—they're really r a 
a cinch to sell. Demonstrate them to your customer when Type 1F9 —! — 
you are on ia call—show them—they'll sell themselves. } 
For complete details on these and other Quietone units see your local C-D dise apoluen ‘ Price $5.50 
tributor or write for Cat. 16 


CORNELL -DUBILIER 


ELECTRIC CORPORATION 


1018 Hamilton Boulevard, South Plainfield, New Jersey 


Cable Address: ‘‘CORDU"’ 


(= for ti: “11e lov ‘ers a ‘Fac music. / 
T ) Is K A [5] 'D N SYSTEM of Musical Reproduction == 
+ +, FF a new ee 


| 


' Be —— = 
radio T T 4 


’ }] ]. [| a 
radically different conceplion o 


, aoe 


specifically to take full advaniage of 
for the 


. . . ] . ] } / . 
, 1/ 1/ D % 
first time at a Price within the reac h of every music a ae aie a 


bs wf 1 
wn an aiustriusment 


; ae ‘Seow / ey er “os Be iboats 
the high standard of broadcast transiuitssions fT TF now, 


8 TUBES, 7 TUNED CIRCUITS, VARIABLE SELECTIVITY, TRIODE OUTPUT, WITH SPEAKER, $80.00 
WITH ADDED REFINEMENTS OF CONTROL, $95 00, CHAIRSIDE MODEL $125.00, TABLE MODEL. $115.00 
REPRODUCER SCREEN, A BAFFLE BUILT AS A USEFUL AND BEAUTIFUL ARTICLE OF FURNITURE $25. 


brochure 


OCIATES + AMHERST # C 


ey: 3 cent stamp tor descriptive 


+ DEKALION ASSC 


*F LASH! 


HERE'S REAL NEWS 


“SPECIAL ALL 


_ TELEVISION ISSU 


IN THE BIG MAY ISSUE 
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OMPLETE Annual Review and 
Resume of Television Today. a 


The most complete coverage ever pre- 
sented on television. A complete and 
comprehensive presentation of visual 
communication as it exists today. The 
inside story of the secret of television 
to be revealed to World's Fair visitors. 
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UST a word to the thousands of hams tential killers. But nothing notl 
and experimenters who daily “play” can take the place of good sl Pi 
with high voltage! It is very, very deadly. Use your head and Bi CAREFUL! 
Do not take a chance of any sort. Remem- DEATH ITS SOWNAL! 
ber that condensers hold their charge for bss 
a time, and that with the rig entirely dead, 
the condenser still holds lethal electrical Ww L, that’s that with our stint 
power. Put in bleeders across these po- till next month—hK AR. 


Here's YOUR Practical 


Every phase of Radio, Electricity, Televi- 
sion, Sound and Cathode-Ray Tubes made 


crystal-clear by A. A. Ghirardi in his 
fascinating, readable style. Never be- d 


fore has profitable radio study been 
such a delightful pastime, 


COMPLETE Radio Training 
peeree! in - Big meen 


you 1 n neer be hi r 
j 7 ike i 
se radio and i 
11 hia di 
I s nd Z 1 position t 
Here le \ I 
ed He ’ 
“ dio organ i! 
Paces 1-til es : 
Verve e L is pl pponets idio 1d So Easy $ ele) 
e delightful pastime it’s Amazing! tla 


l 


No Further 
Poyments 


The Opportunity its a Lifetime 


li’ Radio Physics Course 
sil \ ' 


i 


tools hand 


' “ n yo 
in i i t i your 


Short-Cut Courses of Self-Instruction 
Prepared by That World-Famous Authority, 
ALFRED A. GH!RARD! 


cs Course 


Learn Television, Too! 


Radio Phys 


i I complete! It concise! 
iuthoritative! 


use 1T G pavs—QUR RISK! 


IUs easy! 


——36 Volumes in I= 


| RADIO, ELECTRICITY and SOUND Radio 
Complete Plus Many Other Valuable Special 


Features. 508 Schematic Diagrams, Charts 
ind Photos. 856 Review Questions. 
1. Radio Broadcasting 19. Construct ont Fea- 
System. tureso c M B kG 
eon Sanat tien icaee. loney- ack Guarantee— Ww! 
Music as Related to 20. Vac Tube D 
Broad ting tector and A ‘- - F 
3. Electron Theory fier Action aw. rse Radio Physics 
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4. Ele uU s Ampil ificatior 
rs) aw, R 22. Superheterodyne Re- Sh y 
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ductors 27. The “ena Supply 
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RADIO PHYSICS 
COURSE 


(Continued from lust mon 
: Lonth) 


The broadcasting station: The elec. 
tromagnetic radiations used in Yadir 

work are commonly produced by high. 
frequency alternating electric curren, 

(called the “carrier current’) flowing 
in suitably arranged circuits jp the 
transmitting stations. These cireyj;, 

will be studied later. The high-fhp. 
quency currents (500,000 to 1,500,o%) 
cycles per second used in ordinary 
broadcasting) are generated by larg. 

vacuum tubes known as ‘oscillators: 
since it is not practical to genera; 

them with the rotating type of elec. 
trical generators employed for gop. 
erating ordinary 60 cycle a.e. for os 
tric light and power work. Fag 
broadcasting station is assigned ; 
broadcast or radiate energy at a def. 
nite frequency, by the government de. 
partment in charge of licensing. Prac. 
tically all stations, in the same Vicinity 


at least, are assigned to broadcast on 
different frequencies or wavelengths 
so that in any receiving station the 


principle of electrical resonance may 
be used to allow the reception ani 
amplification of the signal energy of 
the particular station it is desired to 
receive and present such a high in. 
pedance to the flow of currents of al] 
other frequencies (from. other sta. 
tions) that they are excluded from the 


circuits; and therefore the other sta. 
' 


tions are not heard at the same time. 
This is accomplished by “tuning” the 
recelver. 


Thus, station WEAF in New York 
City transmits with a carrier current 


having a frequency of 660,000 cycles 
per second. The transmitting aerial 
of this station produces electromag: 
netic radiations of this frequency, 
which travel outward in all Cirections 
to the antennas of thousands of re 
ceiving stations located over a wide 
area. The wavelength of these radia- 


tions (and that of the station), is 300. 
000,000 divided by 660,000 or approxi 
mately 454 meters. Also _ statior 
WABC located near it, transmits wit! 
a carrier current of 860,000 cycles, ora 
wavelength of 349 meters ete. Radi 
station schedules and programs printe 


in newspapers usually give the fre: 
quency or wavelength of the station 
or sometimes both. For convenient 


in tuning for stations, the tuning dials 
on some radio receivers are calibrate 
in ke. and others are calibrated 1 
wavelength. Many are. simply cali: 
brated with a scale divided into 10 
equal parts, there being no direct Ie 
lation between the scale divisions ant 
either the wavelength or frequency. 
If our eyes were capable of respon 
to the radiations sent out from th 


ing 
aerials of radio transmitters, thes 
aerials would appear to us like s 


many huge lighthouses flashing on ant 
off, each one a different number 0 
times per second corresponding to the 


sound vibrations in the program being 


-jl- 


transmitted. 


=] ea 
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two New TURNER 
Microphones — 
Dynamic 88, 

Crystal 66 
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New Performance Features 
at Amazing Low Cost! 


ease 
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Under Patents of the Brush Development Co. 


—— 


Unexce 


5205 Ce 


strument Use 
etched divisions and fluted finger-grip knobs, 


TRANSMITTER DIALS 


New !— 
Handsome! 
Practical! 


led for general transmitter and = in- 
Spun finish plates with die- 


Dial plate insulated from = shaft, but) runs 
perfectly true with it. 

Vernier indicator with each dial. Wide in 
93.” and 4” diameters. Low price. Ask your 


BUD jobber for Nos. 170-173 dials 
For latest catalog supplement RN-19 write: 


BUD RADIO, INC. 


dar Avenue Cleveland, Ohio 


“uy 


Write 


BRUSH’S 


IBROMIKE”’ 


A contact mike—sensitive—small for 
stringed musical instruments. Useable 
with smallest type amplifiers. 


for your Brush Catalog today. 


THE 


BRUSH DEVELOPMENT CO. 


3311 Perkins Avenue 
Cleveland, Ohio 


Catalog upon request 


SOLAR MFG. CORP., 599 Broadway, New York 


Serviceman’s Experiences 
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| 
| ? , 
| (Continued from page 


the set is correct as far as specification 
is concerned, the customer remembers 
him as a furtive felon.” 

“Now, my lad, tell me this: why 
does that serviceman work hours that 
would only be justified if he joined two 
unions; at a salary his customer would 
laugh at, if it was offered to him; 
spend half the night tossing and worry- 
ing about the sad state of the business; 
and get nothing more at the end of the 
week than uncalculated loss by depre- 
ciation and a needless reputation for 
being underhanded ?” 

“How can J help it if the customer 
thinks I'm a gyp?” I asked. “All of 
them remember the clippings they got 
in the early twenties!” 

“Let them think so,” Al 
“Then show them 
that not. Be rrul, confi- 
dent; pleasantly if the customer 
makes anu cracks, like: ‘My sister had 
her set fixed last week. and honestly, 
it sounds worse now than it did be- 
fore. Laugh, even though it isn’t 
funny—just to show it doesn’t hit 
home.” 

“When vou find the faulty part, re- 
move it, if possible, or point to it, and 
sav: ‘I want you to see this. There’s 
nothing mysterious about it—simply a 
coil of wire that broke, and you need 
a new one. I'l] have to make the re- 
placement and give it a breakdown test 
in the shop, where it will have the 
best surroundings. It will cost exactly 
$8.69, including labor, tax, and instal- 
lation, and you'll get it back two days 
from now. Will anyone be home 
Thursday morning ?’ Act like that, and 
your customers will appreciate your 
work.” 


replied. 
bu vour deportment 


YOu are chee 


Sit ile 


“But Fletcher’s Bosch, Al.” I in- 
sisted. “Did you, or didn’t you, put in 
new tubes?” 

“Lee,” Al said, out of breath, “take 


a walk. I’m not going to answer your 
question; but while you are walking 
remember how long yvou’ve known me; 
remember how many jobs we have 
gone to extremes with to keep our con- 
ract at the given price, even at loss 
to ourselves. Ask vourself if the term 
‘gvp serviceman’ isn’t a cynical expres- 
sion used by idle gossipers rather than 
a true description of the workers in to- 
day's field. How many of our perma- 
nent competitors have based their op- 
erations upon the principle of the 
golden fleece?” 

I Anew it; Al was guilty, and trying 
to cover up. I went to the door with 
a heavy heart—which jumped when I 
saw Fletcher kick the door open and 
stop, pointing at me. 

“Are you busy?” he asked, threaten- 
ingly. 

“Not very,”’ I replied, nervously. 

“Well, you're going to be—explain- 
ing why you didn’t replace tubes after 
you charged me six dollars for them!” 

He weighed about twice as much as 
I, and my knees felt like they would 
bend both ways if I tried to walk away. 
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announces the most ex- 
tensive and elaborate 
program of publishing 
in the history of Radio 


John F. Rider, recognizing the dif- 
ficulty presented by the many de- 
velopments in Radio will, during the 
year, release a long list of new 
books especially written for the 
serviceman. Know Theory! Keep 
Ahead of a Fast Moving Industry. 


Books on this timely subject will cover 
all phases — including Light — Photo- 


Electric. Cells — Synchronization. 


The high state of development in this 
field makes it necessary that you know 


its theory. Rider will give it to you. 


There will be SIX new books that will 
tell, in the 
style, how 


easy to understand Rider 


to save time in servicing. 


LAAT 


Rider Manual Volume X will be issued 


in the Fall—covering 1939-40 sets. 


Many New Features! 


, at ww 
404 Fourth Ave. 


New York City 


ESSENTIAL FEATURE 
in “BABY” AIR INDUCTORS! 


(25 Watt Rating) 


i 
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* Smaller Size (1'/2”x * Unexcelled Appear- 
$6 th ance 
n’ ‘ , 

* — Alsmag 196 x Ultra-High 

* Conservative Rating Efficiency 

* Less Insulating Ma- y 5 Types (10 to 160 
terial eae Meters) 

*% Perfect Air-Spacing 

* Mechanically * Low Cost... $1.00 
Stronger Net 

The new B & W BABIES are a worthy ad- 

dition to a line which includes the popular 

Swinging Link Assemblies, the unique Band 


AIR 
world 


Switching Turret and a wide variety of 
INDUCTORS, famous throughout the 
for dependable performance. 


See them at your jobber’s—or write for details. 


BARKER & WILLIAMSON 
DEPT. N-4 * ARDMORE, PA. 


AIR INDUCTORS, 
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it a fair and square deal, every time, 
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ng tneir radio me. 
You, too, will idly 
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TIME PAYMENTS? 
Check these easy terms— 
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NC-101-X 

HQ-i20-X $! 10 $19.96 $14.21 $9.66 
NC-100A 20.00 18.48 13.22 .00 
S-16, Breting 49, NC- 

81-X, NC-80-X. 99.00 15.34 10.90 41 
SX-23, speaker . 127.50 19.40 14.08 9.58 
SX-1Ff peaker 123.00 19.60 13.47 16 
SX-17, speaker 149.50 22.60 16.53 4.25 
RME-69 152.88 24.10 16.78 11.41 
RME-70 138.60 21.10 15.31 10.41 
I : t : . 
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SADIO NEWS 


“Oh, 
modulated voice, 
owns the Bosch 
day.” 

My partner came briskly from the 
rear of the shop, but walked past us 
instead of stopping, and went to the 


Al,” I called, in a weak, poorly 
“here’s the man who 
we delivered yester- 


door, to examine the place Fletcher 
kicked. “That glass cost us ten dol- 
lars, mister,” Al said, very abruptly 
“Next time, be careful!” 

“There isn’t going to be any next 
time,’ the customer replied, calming 
down, but becoming more sarcastic. 


“Know who I am?” 

“Yes, Ido,” Al replied. “You are Mr. 
Fletcher, an irritated customer, but 
you act like a locomotive behind sched- 
ule. You came here because you think 
you didn’t get something you paid us 
for.” 


” 


“You’re a fella, all right, 
Fletcher said, ‘so perhaps you can tell 
me why the same notches were on my 
tubes when they left the house, and on 
the new ones when you brought the 
set back. Lucky thing the new tubes 
have letters instead of only numbers 
you'd probably add the type number to 
the bill if they didn’t!” 

“Come back to the workbench,” Al 
ordered. “I saved these tubes for you 

the ones that came out of your 
Bosch. Notice that they are notched. 
Notice also that this ‘clock’ shows they 
were manufactured before vou bought 
your set. The ones you have in your 
hand are new tubes—which I notched 
very carefully before I installed them.’ 

Fletcher looked, and wilted. Bi 
fellows look funny when they ac 
sheepish. “Gosh,” he said. ““Maybe I’m 
a chump, eh? But why did you notch 
your tubes?” 

“You wouldn’t have notched yours if 
you didn’t suspect us,”’ Al replied, ‘‘and 
I wouldn’t have notched mine if there 
was any other way to bring you into 
the shop so I could talk to you. That’s 
the only way I could you as a 
customer!” 

Fletcher laughed so loudly the small 
parts jingled. “Boy,” he 


smart 


“es 


y 
=4 
»t 
{ 


keep 


said, “va got 


me! Say—send that helper of yours 
over to fix my brother's set--same ad- 
dress, second floor. Ill tell him you're 
okay ”” He closed the doot rery 


slowly—and waved to us when he 
reached the sidewalk. 

“Fellow had a lot of nerve—thinkin 
indignantly. “As 


we'd gyp him,” I said, 
if we didn’t know honesty was the 
best—” 

“Get going on that call,” Al inter- 
rupted. “We can’t run an honest busi- 
ness unless we have business. Start 
moving, honest engine—-but don’t for- 


get: life is what we make!” 
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Modulation Meter | 
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(Continued from page 33) 


With the time constant suitably ad- 
justed, is well to make a final ct 
on the modulation reading. The 
viously-mentioned included 


le 
1eCK 
pre= 


proc edure 
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only the zero and full scale adjust. 
ments. If the constants shown jn Fig. 
3 are followed the scale will be lineay 
and hence will be direct reading (op ; 
10 ma. meter—other-size meters ren 
be equipped with a hand- -Markeq 
scale). If other constants or tubes 
used, which is entirely feasible, +h, 
scale will have to be checked for lin, 
earity. The most important determin. 
ing factor is the characteristic of + the 
tube in the last If necessary, 
the bias and bucking voltages ean }, 
varied (thus moving the operating 
range along the tube characteristic 
until linearity is obtained. This aq. 
justment can be made by direct com- 
parison with an_ oscilloscope (using 
steady tone modulation)—one of the 
important aspects of this type of mod. 
ulation meter being that it reads the 
same tor tone as for voice. 


are 


Sté ige. 


Application 
After the unit has been once ad. 
justed and calibrated (which is not as 
hard a process as it sounds), it requires 
no further adjustment unless tubes 
other components are changed. If de. 


sired, power supply fluctuations (a). 
though not usually of large impor. 
tance) can be compensated for py 
slight adjustment of R When the 


power or frequency of the transmitter 
is changed——-or the meter used to mon- 
itor a different transmitter—all that 
is necessary is to adjust C, (and in 
some cases the external pickup) until 
the carrier meter M, reads just half 
scale. Incidentally this meter M, 
in itself a valuable adjunct to correct 
operation. It should remain constant 
during operation. If it does not, it is 
certain indication that something is 
happening to change the output power 
of the transmitter. If it swings up- 
ward on modulation peaks it indicates 
that negative peaks are being cut off 
probable causes of which are too 
much modulating voltage, over-excita- 
tion, or too light loading. If it swing: 
downward on modulation peaks it in- 
that positive peaks are fore- 
shortened -causes of which may be un- 
der-excitation, too-heavy loading, in- 
ete. 
actual application in moni- 
very little need be said 
The unit can be built up in any desired 
mechanical stvle—as, for instance, ina 
box to match the no on a stand 
ard rack panel, or in any form which 
will place the me ee in a convenienth 
I The only caution to be 
instrument, is 
indicate: 
] 


dicates 


correct bias, 


As to the 
toring use, 


ODSC rved spot : 
observed, in 


to remember 


ising the 
usil Cire 


that it actually 


peaks—-hence there should be no “al- 
lowing” for these as is often done with 
other stvle meters. Of course, if you 


hesitate between words the needle will 
eventually drop to zero. But even in 
this case (that is, for a swing st arting 
from zero) the pepo is such that 
the indicated peak on the meter will be 
within 10°; of the true value. 

If it is intended to use the 
testing-—as, for instance, in 
frequency measuren 
the transmitter and speech equipment 

then it ble to make sure that 


making 


response 1ents on 


is desira 


unit for 
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wadings are the same, or nearly the 
ame, at all audio frequencies. The 
circuit shown should make this possi- 


ble—but it would be best to make a 


k run before assuming it to be so. 


chec 
Suggestions 
AS mentioned before, it is the writ- 
ers thought that it will be best for any 
puilder to make a trial assembly ol 
he unit before building it up in a can. 
I 


{ 
rumMber of 


In doing SO there are any 


nossible modifications, and no doubt 
pos 


some real improvements, that can be 
made. There is almost nothing in the 
circuit which can not be altered in one 
The tubes used were 
and 


series, 


way or another, 
gsmply those available almost 
sav others, the six-volt the 
til tubes, or the glass equivalents, 
“a Multiple purpose tubes 
2B7 


(this 


can be used. 
might be utilized 
in place of the first 56 
smaller meter for M 
The in- 
put circuit is certainly subject to some 
experimentation. That given in Fig. 
1 uses an antenna and ground con- 
nection. If insufficient pickup is ob- 
tained in this way the circuit of Fig. 
gia) ean be used--although it has the 
disadvantage that the use of a tuned 
will probably require plug-in 
(although a tap arrangement 
do). The circuit of Fic. 4(b) 
can be used if desired, but requires 
more power. (In each of the 
resistor, of course, functions as an in- 
put control in the same manner as did 
C00 Pics 3:). 
It is even 


for instance, a 
and 57 
would require a 
‘ Se ge . « y 
and possibly other changes). 


these 


and might be 
worth considering—to place the first 
rectifier right in the transmitter, 
thereby obviating need of the r.f. leads. 
The output circuit may also be modi- 
fed to suit convenience—-or more 
likely to suit whatever meter is avail- 
able. This may require a change in 
the output tube complement. The 56 
will give a very uniform characteristic 
fora 5 mil meter, and a satisfactory 
one With a 10 mil meter. However, 
putting a pair of 56’s in parallel will 
give a straighter characteristic when 
the 10 mil meter is used. 

Then there is the design and adjust- 
ment of the timing circuit. As pre- 
viously noted the upward swing of the 
needle is determined chiefly by the 
constants of the meter, while the 
downward swing is determined by the 
constants of the parallel circuit. There 
is Wide divergence of opinion as to the 
best characteristic. Obviously it should 
not be too slow-—-but at the same time 
it should be slow enough for easy read- 
ing. The best answer to this is to try 
different combinations of capacity and 
resistance until you find one to suit 
yourself. The values indicated in the 
circuit are meant as illustrative rather 
than as necessarily the best choices 
ora permanent setup. Inspection of 


possible 


manufacturer’s literature shows val- 
ves that vary from .005 mfd. to .25 
mfd, and from .025 megohms to 50 
megohms—which allows plenty — of 


Yoom for experiment. If desired the 
witch S can be made a part of the 
permanent setup. =ah= 


RADIO NEWS 


Danger. High Voltage? 


(Continued from page 35) 


portional to the capacitance of the con- 
densers when they are in series. This 
relationship is true for a.c. and d.e. 


If in Fig. 3-A we assume that the 
plate blocking condenser is .001 mfd.; 
the tuning condenser .OOO1L mfd.; and 


C. equal to .001 mfd.; we have the fol- 
lowing voltage relationships insofar as 


d.c. is coneerned. (Note that the va!- 
ues are typical for high-frequency cir- 
cuits.) The voltage across C; will be 
approximately 42 V), and the voltage 


the C and C: parallel combina- 


1% Vp». If 


across 


tion will be approximately 


C. were omitted (coil not grounded), 
the voltage across C would be 10 11 
Vi. While circuit 3-A may seem a bit 
odd for transmitter circuits, it is used 


in. push-pull circuits minus condenser 
C. as shown in Fig. 11. 

When the tank circuit is transferred 
to the grid circuit of the following tube 
as illustrated in Fig. 4, the relationship 
is the same as for in the plate circuit. 
Compare circuits of Figs. 1, 3, and 4. 
In ail cases the only voltage across 
the tuning condenser is the r.f. voltage 
because the coil is connected directly 
across the condenser and thus forms as 
d.c. short. 

If the circuit of Fig. 2 is transferred 
to the grid as shown in Fig. 5, the d.e. 
voltage again appears across the tun- 
ing condenser. However, in this case 
it is the d.c. grid voltage or bias of the 
following tube. Ordinarily this grid 
voltage is quite low, although in cer- 
tain circuits using high grid driving 
power it may be nearly equal to the 
plate voltage of the driver tube. If 
a condenser is used in this circuit it 
must be rated to withstand the maxi- 
mum d.c. grid bias (under load condi- 
tions) plus the r.f. voltage. 

The double-ended or push-pull am- 
plifiers are similar to the single-ended, 
except that the r.f. voltage from plate 
to plate is twice that found in the other 
tvpe. In Fig. 6 we have a push-pull 
amplifier using a_ single-section con- 
denser. From a d.c. viewpoint, there 
is no voltage this condenser. 
When the amplifier is operating, the 
total r.f. voltage across both halves of 
the plate coil is across this condenser, 
and it must be designed to withstand 
this voltage. 

The use of a double section con- 
denser has no effect upon the voltage 
across the both sections as shown in 
Fig. 7. However, each section of the 
condenser has but one-half of the total 
r.f. voltage across the coil. In this re- 
spect, each section of the condenser 
need have only half the voltage rating 
needed in Fig. 6. 

Fig. 8 shows the push-pull circuit 
most commonly used in ham trans- 
nitters when a split condenser is avail- 
able. In this circuit the full d.c. plate 
voltage is appled to the tuning con- 
As a result each side or sec- 
tion of the condenser must be able to 
earry the d.c. plate voltage plus the 
r.f. voltage. (Turn the page, please) 


across 


denser. 


RESISTANCE 
ANALYZER and INDICATOR 


FOR USE WHEREVER 
RESISTANCE MEASUREMENTS 
ARE MADE 


An indispensable radio instrument 
for every ham, serviceman and experi- 
menter. Fuse protected, fool-proof, 
guaranteed. Dozens of uses. Deter- 
mines resistance values; estimates 
tapers and values of controls; serves 
as volemeter multiplier, rheostat or 
potentiometer; voltage divider; cali- 
brated gain control or attenuator, etc., 
etc. Direct reading dial. Only 1 knob 
adjusts resistance from 0 to 1.0 meg- 
ohm. Bakelite case 434,”x314”. Three 
fuses. Interesting 16-page instruction 
manual supplied with each Analyzer. 


Net Price (complete) ... » $4.95 


All Metal 
11" long x 
542" deep x 
514" high 


RADIO’S HANDIEST 
PARTS CABINET 


This new All-Metal IRC RESIST- 
O-CABINET contains the first really 
balanced resistor assortment. Supplied 
complete with 59 famous IRC Resistors 
in practically every type and range 
commonly used in service work. You 
pay only the standard prices for the 
resistors. The cabinet is yours at not 
one cent of extra cost. The 59 resistors 
include popular ranges in 1/4- and 1- 
watt Insulated Metallized Resistors; 
also 10-watt fixed and adjustable wire 
wounds, the latter giving every range 

from a few ohms up to 
10,000 ohms. Cabinet con- 
tains four large drawers 
with seven compartments 
in each. Designed to stack 
solidly, one atop the other. 


List Value of Resistors $15.16 
(The Cabinet is included) 


NOTE: Resist-O0-Cabinet not sold empty. 
INTERNATIONAL 
RESISTANCE CO. 


401 N. Broad St., Phila., Pa. 


By the makers of @ 
INS ULAT ED 


RESISTORS 


STANDARD OF QUALITY EVERYWHERE 
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¢ MILLION ° 


SIGNALYZER 


FOR CHANNEL TESTING 
Infinite input impedance 
® Co-axial cable @ For AC or DC 


® Test dead or intermittent sets 

Modern servicing demands mocd§er test 

ment. This new Million Signalyzer provides 

you with q positive mbeans t i l 

iesting— ‘ cing sly =in 

‘ =ly 1 Rk LI Atl t we ~ 

the receiver with t t iris yay t ing = 

yperat Infinite input imyp mee UsINng a 

o-aXial b Measures AC or Dé Com- 
t th ll tubes, ready t it 


IF YOUR JOBBER 
CANNOT SUPPLY, 
WRITE DIRECT. 
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Million Radio and Television Labs. 
577 No. Union St. Chicago, Ill. 
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NEW Pocket SIZE 
A.C-D.C.Colt-Chm- 
mill , 


Model 
666-H 

: Net Price 

4 $14.50 


5,000 VOLTS SELF-CONTAINED 
No External Multipliers Necessary 


Tp. Volt 
¥ Ip M 


See Your Jobber—Write for Catalog! 
Section 154 Harmon Ave. 


TRIPLETT ELECTRICAL INSTRUMENT CO. 


Bluffton, Ohio 


SADIO NEWS 


The use of a d.c. blocking condenser 
in the ground circuit as shown in Fig. 
not change the condition of Fig. 
8. Contrary to what most hams be- 
lieve, the blocking condenser does not 
appreciably change the d.c. voltage 
across the tuning condenser. If a .001 
blocking is used and the tuning con- 
denser has a capacity of .0001 for each 
side the voltage across the tuning con- 
denser is 10/11 of the plate voltage. 
There has been a reduction of but 1/11 
or 9%. For all practical purposes, we 
ean state that the condenser must be 
designed to withstand the d.c. plate 
voltage plus the r.f. voltage. 

When parallel plate feed is employed 
as shown in Fig. 10, the d.c. voltage is 
effectively removed from the tuning 
condenser. As shown in the equivalent 
d.c. circuit, the plate blocking con- 
densers are subjected to the d.c. plate 
voltage. Since the coil is grounded at 
the midpoint, no d.c. voltage can exist 
and the tuning condenser 
Consequently the tuning condenser 
need withstand only the r.f. voltage. 

By grounding the rotor of the con- 
denser only, the d.c. voltage is placed 
on the tuning condenser as shown in 
Fig. 11. The d.c. circuit shows that for 
.001 mfd. blocking condenser and .0001 
mfd. tuning condensers, 10/11 or 91% 
of the d.c. plate voltage is placed 
across each section of the tuning con- 
denser. When this arrangement is em- 
ployed, plan on a condenser that will 
handle the d.c. as well as the r.f. volt- 
age. 

Combining Figs. 10 and 11, we get a 
circuit as shown in Fig. 12. This cir- 
cuit is the same as Fig. 10 except that 
a double section condenser is used with 
a grounded rotor. Since the coil is also 
grounded, no de. voltage 
across the tuning condenser, so it must 
have only sufficient voltage rating to 


9 does 


across it 


appears 


withstand the r.f. voltage across the 
tank circuit. 
When designing transmitter tank 


circuits it is well to take the before- 
mentioned factors into account, for by 
eliminating the d.c. voltage from the 
tuning condenser, with 
smaller plate spacing may be used with 
equal effectiveness. However, it is not 


the f article recom- 


condensers 


of 
mend the use of a circuit only because 
the condenser may have a lower volt- 
rating. There many 
in the design transmitter 
tank circuits, and sometimes to obtain 


other benefits it may be impossible to 


purpose this to 


age other 


are 


factors of 


keep the d.c. voltage off the tuning 
condenser. If these benefits are of 
sufficient value to offset the increased 


the condense2 
advisable 
keeping the d.c. 
condenser. 

In many transmitters built by the 
writer and many of those deseribed in 
radio publications, it is possible 


expense of 
then it is 


required, 
to about 
voltage off the tuning 


iorget 


to Save 
considerable money by keeping the d.c. 
voltage off the tuning condensers—and 
this can done without sacrificing 
transmitter performance. 
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Model KW Rig | 
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l 


to the various units. The one big bis 
in amateur class B phone transmitter. 
that operate on high power from the 
house mains, is the blinking of th 
lights caused by the rise and fall of the 
plate current to the modulators. Tha 
type 250th tubes make excellent audi 
modulators in either class AB or B 
and the former was selected to redyca 
the range of plate current swing noy. 
mally encountered in the latter app}. 
cation. The total plate current vai. 
ation is reduced to less than 100 ma 
and there is no blinking of lights, 05 
course there are other factors that ep. 
ter into the design of good regulation 
and these will be covered in later par. 
agraphs. 

The modulators are shown in the 
lower window where observation may 
be made in the same manner as was 
described for the final. The two mod. 
ulators operate at an orange color and 
circuit balance may be observed as be. 
fore stated. It is imperative to yse 
separate power supplies to the fina] 
and to the modulators if maximum 
performance is to be realized. The 
plate current to the modulated ampli- 
fier does not vary more than 1 ma, i 
this transmitter when operating on 
phone at maximum input and this js 
made possible by using choke-input 
filters to all stages and by the use of 
class AB modulators. 

There are several ways that we can 
attack the problem of wiring; point to 
point, cabled, and haywire. The latter 
not insure efliciency and should 
be disregarded. Point-to-point wiring 
adapted to r.f. circuits, and 
are well suited in carrying 
the power leads and those that termi- 
nate at the meter panels. The writer 
automotive ignition cable for 
these latter connections and they are 
designed to withstand a _ 10,000 volt 
breakdown. Filament cables are made 


qaoes 


is best 


cables 


uses 


to the larger tubes with number 10 
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£ TORY SALE! 
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DAYS). Qe’ ily re i 
wales” PUT THIS NEW 


14-Tube* 


CHASSIS IN YOUR CABINET 


T’S easy 
to put this big 
new 14-tube world- 
wide Midwest chassis in 


your cabinet and get Only : 

exciting world-wide recep- 95 
tion. Midwest § 
makes a radio —. 
to suit every COMPLETE 
purse...6-tube 


to 17-tube, 5- IDRC RO DCU EL 

band models. 4 

Prices start as low as $10.95 
As Much As 

$40 TRADE-IN ALLOWANCE 

. . . on the beautiful 17-tube, 5-band 


2 . Model “D” shown on left 
EASY Money-back guarantee. Write 
TERMS |for new FREE 1939 catalog 


MIDWEST RADIO CORPORATION 
Dept. 11-KK Cincinnati, Ohio 


Was 
nod- 
and 
; be. 
use 
final 
num 
The 
apli- 
2. in 

on 
is is 
put 


e of 


can 
It to 
tter 
ould 
ring 
and 
ving 
rmi- 
‘iter 

for 


: Announcing 

“EA NEW TYPE OF 
h | ALL WAVE TUNER 
/ ATLAST THE GANG. 


/ SWITCH HAS BEEN 
ELIMINATED! 


er 


VWAGINE an all wave tuner having 
[runing range Troi 5 to 550) meter 
nt making use of a brndsw teh plu 

~ new and portant cnginecring ce 
ments never found before 1 | 
ve tuners and here are OnLy a few of it 


wat 

ethe Elimination of the Gangswitch— 

The Elimination of All Series Padding Condensers— 

+ 360 Degrees Main Tuning Dial— 

+ Flywheel Tunting— 

+ Aicrometet Dial— 

+ Indirect Lighting— 

+ apsolute Single Dial Control— 

* Plug-in Coil Efficiency— | 

* accurate Logging of Stations— 

#No Dial to Buy— 

+ Mividual Shielded Coils— 

*Short Leads— 

+*No Variable Condensers to Buy— 

* Tuning Assembly Mounted in 
abinet— 

Ea Is Positive and Smooth— 

+ Micrometer Dial Has Effective SCALE LENGTH OF 
75 FEET 


Dustproof Aluminum 


+ Air Dielectric (Shunt) Trimmer Condensers— . 
+100 to | Ratio Gear Train—(No Belts) (No Friction 
vena Dial Pointer Makes One Complete Revolu- 
“tion to Every Division of Main Tuntng Dial Scale— 
* Mechanical Bandspread— 

*Tyning Assembly Mounted on Rubber— 


Model RX-18 Tllustrated 

tpatent Applied For Above tor Superheterodyne 
Circuit Wo Ke. LE. pre- 
selector, Mixer and 

For Complete Oscillator Com- 

; plete with Dial - 

Technical Infor- Wired—Laboratory 

T ¢ ted and 


. i 
Write: Aligned. 


Price 


$14.75 


mation 


U. S. RADIO PRODUCTS 


(6710 Nine Mile Road East Detroit, Michigan 


\ RADIO COURSE 


Prepared for Home Study 


in 


ty. Spe l price, $1.9 post free. 
SUPREME PUBLICATIONS 
3727 W. 13th St. Chicago, tl. 


Money back guarantee 
A REAL Photo Enlarger that does fine 
work. Focuses automatically. Also COPIES 
and has a Contact Printer and Retouching 
Table. Interesting circular free, Only $5.94 
complete, Lens included. 


IDEAL-H, 122 East 25th St.. New York 


AID all over U. 


S I 


RE 


Dept. 8 


int worl 


WALLY FRANK.LTD., 10. 45THST., NEWYORK 


Winner... Most World's 
School Contests— 
EASY TERMS—FREE TRIAL 
WRITE FOR LITERATURE DEPT. B-S <=my 

WOODSTOCK TYPEWRITER CO., WOODSTOCK, ILL. 
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soft drawn copper wire which is en- 
closed in a heavy spaghetti tubing. 
Ground returns to chassis are made 
at one point only per that 
no difference in potential will occur. A 
complete analysis of correct wiring 
may be had by referring to the March 
1939 issue of Raplo NEws, page 
All chassis in the three transmitters 
are made of auto-body steel and these 


stage so 


99 
OO. 


are first copper plated and then cad- 
miumed for a neat finish. Lockwash- 
ers are uscd under ail screws and nuts 


so that vibration will not cause any 
connection to become loose. 

Current readings for the various 
stages are: Osc. plate 30 ma., Doubler 
plate 40 ma., Driver plate 100 ma., 
Final plates 490 ma. The overload re- 
lay trips on any current in excess of 
this amount the primary to 
the high-voltage transformer. The 
class AB Modulators have a. static 
plate current of 300 ma. and rise to 
400 ma. for full output. Line voltage 
is set to 115 by means of a 5 kw. auto- 
former. The modulation transformer 
is protected by an underload relay so 
that plate voltage cannot be applied 
to the modulator tubes until they are 
drawing proper current and 


and cuts 


in turn 
offer the proper impedance load to the 
secondary of the transformer. 

Many a class B transformer can be 
saved from breakdown if this precau- 
tion is taken in any amateur trans- 
mitter operating on phone and is cheap 
insurance when the cost of a replace- 
ment is considered. 

Power Supplies 

It is always good practice to design 
the power supplies for continuous ope- 
ration and never for intermittent serv- 
ice. Plenty of capacity should be used 
in the filter networks to insure a hum- 
free carrier and this applies particu- 
larly to the modulator power supply 
at the output. The large transformer 
shown in the bottom of the cabinet 
on the right hand side is the high 
voltage plate transformer. The recti- 
fiers are underslung between this and 
the modulation transformer. The fila- 
ment transformer for the two rectifiers 
and the two filter chokes for the high 
voltage are mounted on two channel 
irons above the rectifiers. 

The bulk of the weight is thus kept 
at the bottom of the assembly and 
eliminates the need for a chassis to 
hold this weight. The control relays 
may be seen mounted on the side of 
the cabinet above the plate trans- 
former. Pilot lamps that operate on 
the line voltage are used for filaments, 
bias and plates. The line and control 
wires are all contained in BX conduit 
for safety as well as the additional 
shielding provided by its use. 

The exciter unit contains its own 
plate and filament supply on the same 
and consists of a two-section 
filter with choke input. 

All units with the exception of the 
bottom portion are removable and con- 
nections are made by means of amphe- 
nol cables and plugs to each chassis. In 
this way a section may easily be re- 
moved for making any changes with- 


chassis 


—Sylvania 
dS-inch ca- 


thode-ray 
picture tube. 
SERVICEMEN— 
here’s the Sylvania 
television tube for 
that larger-sized 


receiver you plan 

to build. Due to its 

larger size (5 inch 

screen), its advan- 

tages include botha 

and 

sharper definition. Sylvania is 
keeping abreast of the rapid de- 
velopments in art, 
and you, too, will want to play 
your part in its advance. 


bigger image 


television 


In cathode-ray tubes as in audio 
receiver tubes—you can count 
on Sylvania for high quality. 
Write today to Hygrade Syl- 
vania Corporation, Emporium, 
Pa., for further technical data on 
this new tube. 


SYLVANTA 


SET-TESTED RADIO TUBES 
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VL SHOW YOU HOW TO MAKE | out disrupting the remainder of the 


transmitter. 


NE IN R DI Control Console 
All of the circuits at the station are 


controlled from this console, and the 
AND TELEVISION connecting cables are all long enough 
so that the desk may be moved to dif- 
ferent parts of the room for a change 
Mow of scenery. The use of key switches 
makes for rapid changeover. All of 
Practical the associated equipment for the trans- 
mitters is controlled from _ these 
HOME TRAINING switches and the selector switch. A 
complete picture of the sequence may 
be had by referring to the schematic 
diagram of the control panel. 

It is not within the scope of this 
article to cover all of the details in 
the construction of all of these units 
and I have merely tried to bring out 
the more commercial appeal as far as 
construction is concerned. Perhaps 
the illustrations can tell the story to 
best advantage, as, after all, the basic 
zs circuits are all tried-and-proven and 
146RADIO PARTS have appeared many times in print. 

Later articles will describe the other 


s 
RADIO TOOLS transmitters used at this station. 


All-Purpose, All-Wave ; 
ANALYZER 


pits you 


YOU GET 
PROFESSIONAL 
TEST 
EQUIPMENT plus 
EXPERIMENTAL 

OUTFITS! 


(Continued from page 34) 
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CAN HAVE versal feature of the transformer. A 1 


A GOOD JOB IN RADIO . ee ee ae a a a, 
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‘ , 


A BUSINESS OF YOUR OWN er ates Gane deat sig tics nates: ty 0 


I ie I init Sai a whe roel aneeihe ode tput of he set * ’ sec a t] 
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Piggtst eal Saamut 4 = we = in ir men ina wireless class. ] la 
ling prot table adio service ile learning. +} public thought of radio as a playvthi 
a) PREVIOUS EXPERIENCE NEEDED ee ee 
ip taainee ne ce innit hasbeen Tl ture for it. Today radio is a $912,000,000 
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Radio Set Repair Inst irious Drancnes. 


READ WHAT THIS STUDENT SAYS 
: wEorned — Since Starting Course” | On »? | 


le ted 


: Ir ee ¥ (Continued from page 36) 
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and operating ability of the radiop of 4 


Cavalier, every one would have gone to 
Icy-water erave. AS 40 was; Chifee wera 4 
So stick to your cans, just in 
4 was pl tsure to Yr trom | 
William Drebert, Moravian Coll 
Men fo get into the Airways, on 
pass a civil service examination, Detait 


the time and place of CxXa MatiIons esp} 
be obtained by writing to the Depa; 


Commerce, Washington, D.C. The aviag 


panies must be contacted separate} 


for ship berths, the field is rather well gn. 


and a second class ticket without any 


lous experience would have to first eer © 
prentice” experience betore you could | 


3 ETTIERS occasionally come over ’ 
M4 desk that require a straightforward ‘e 


swer In other words, “no beating ar 
e bush.” There are a lot of ch ips 
believe that some of the men holdine d 


} 


various Jobs on ship stations and broadc 
don't know, as one fellow puts it. “thy 
ference between a modulator and ay 


beater.” He moans that th y re holding 
billet while he’s still on the nee ble 


1 


Well, brother brass-pounders, all | can ¢s 
is that if these “know-nothings” have th 


berths, then they must have. their 
to operate. And if they have their ticl 


then they must know their stuff, becaus, 


never heard of an RI who could be brit 


As matter of fact, the nephew of an Rj 
S flr be “he Was 21ven some extra 
stions ( ion to the regular exam. 
tion, which he couldn't answer. So 

st l kin the other vuvs don 

S 1 it Sa 1 idea, ins 
o t 11 to build up our own kn 
edac 
t] swell ler wavy 
] for pence | vod shippin t 


n 
1 ¢ 


pr 


sibly take a boat out by yourself, Rava 


1 
+ 


Video Reporter 
(Continued from page 14) 


World's Fair Television 


Fi SPONDING to the rapidly mounting 
nterest in the advent of publi ie- 


, 
ich is expected to coincide wi 
\pril 30 of the New | 
age 4 » the Radio Corporat 
d decision to 
, its exhibition plans at 
r in order to ine e the scope and ¢ 
w television 1 ntatiot 
( r the Reé exhibit bu 
' ore than a year ago 


eround-Hloor rooms where 


! is to be viewed under condi 
those of the hor Because 
odations are now looked upon as 
equ RCA is) redesignit tl 
1 rt ment to 1 \ hanc 
H ES lable ] ( 
One phase of the rey h has 
eed upon, however etenti 
l s fol 
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se of prese nting the ele isi mm | Ine 

pt purpos Today and the Radi 11 Q Room 
2 eS iow. The tel vision lis ving room 
i al] be decors ated with period furniture, fea 
i yz one of the new model home tele vision 
veavers. Lhe Radio Living Room of To 
orrows decorate d in the nat idly anced 
e of modern furniture, will present in 
form vet to be designed a co mbit ition 
cound broadcasting, television csimile 
leasting, phonograph recording, and 
ograph record playing Phe RCA ex- 
whit building, erec pao of whieh was com- 
1 ieted about a m onth ago, is shaped | , 
ge oes tube fixed to a base and the 


e lying on its cide. 


Add These to Your List 
IE FCC has just assig ened the \ 
T ixperiments il television broadcast call to 


- : 
rollowl 


he Generar, Electric Company AVNET. OAD 
N. .¢ WIXA, Bridgeport, Conn. ; 
\p and W2 Dy Ste ta Schenect idly, N \ th 
ff uency band for the Albany and Bridge- 
i stations shall be 60,000 to x6o,Q00) ke 
nd the Schenect idy stations: Pre on 
and shall be 42,000 to 36,000 kiloey. 


with 40 watts pow r. 
Tele-€ inte 
ECENTLY a Broadw 


iy columnist 


, ported that RCA was contemplati 
forming a new company to t ike care of tele 
sion exclusively. The new compan vas 
yperate under the name of the Je/evrs 

rp. of America with Lenox Lohr as its 
headman. —30-— 


Practical Oscillator 


(Continued from page 16) 


there is not any too much room in the 


an for an extended jack frame. The 
right eabinet wall makes a good spot 
fr the male receptacle for power 


cable plug and the top of the can or 
the front panel seems the right loca- 


tion for the binding post output as- 
sembly. 
No chassis need be employed. Sock- 


ets for the plug-in crystal and for V; 
and V2 may be of the above-chassis 
type, mounted directly on the bottom 
plate which is provided with the can. 
The various condensers and 
may go anywhere, but they should be 
positioned to permit short leads to the 
associated components, particularly 
we are to get away with a layout 
which will not involve shielding 
tween circuit groupings. 

No wiring instructions need be given. 
If the layout is followed and the usual 
precautions are taken the business of 
making proper connections will take 
care of itself. Some leads should be 
tun through low capacity shield tub- 
ing, if it is found advisable to isolate 
tages and to prevent unwanted cou- 
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pling; but we will refrain from giving 
any definite suggestions along this line, 
as it is entirely possible to wire up the 
job without the use of shielding any- 
where at all. 

Some items, say, 
may be connected 
socket terminals. 

Check the wiring and measure the 
available B voltage for operation. The 
voltage may be the conventional 250, 
providing R, is of sufficient resistance 
to drop the potential to about 180 as 
measured at the V,-r.f. plate. What- 
ever this voltage, be definitely sure 
that its value is brought down to at 
least 180 v. Use a variable resistor at 
R,.—or iry out various resistors until 
the r.f. B+ does get down where it 
belongs. So long as the crystal will 
oscillate, voltage less than 180 will be 
satisfactory; but one should never go 
higher, as filter crystals plugged into 
the circuit might be ruined. 

Plug in any available crystal [Ed. 
Note: 10 and 20 meter crystals are not 
suited for use in this type of circuit, 
they are normally ground to 60 
meter fundamental] insert a milliam- 
eter of 0-10 range in the meter jack, 
with the two tubes inserted with the 
power cable connected. Adjust the 
switch so that either one or the other 

f. choke-grid condenser combinations 
is in circuit, depending upon which is 
in order for oscillation with the par- 
ticular crystal emploved. If the read- 
ing is high—somewhere in the neigh- 
borhood of 8 ma.—then the Pierce cir- 
cuit is not oscillating, and C,, if a vari- 
able, should be adjusted in value until 
oscillation, as evidenced by a sharp 
current drop, is obtained. If the read- 
ing is about 4 ma. and if this reading 
jumps to a higher value as the crystal 
touched with the finger, then the 
circuit is oscillating properly. 

It should be possible to obtain zero 
modulation; if any amount of modu- 
lated signal is present with R; in the 
off position, then this or the tone con- 
trol should be provided with a switch 
cut into the lead between R, and B+. 

The note, with modulation up, will 
be about 400 evcles in frequency, as 
we have previously explained. If a 
higher tone is called for, the pitch con- 
trol may be advanced—or the alterna- 
tive fixed-tone selector switch adjusted 
to bridge a desired condenser 
the secondary. 

Modulated or unmodulated, the sig- 
nal should and will be controllable 
down to. practically zero output 
through adjustment of R.. 


C;,. Ri, 
directly 


R,, 
the 


and 
at 


as 


is 


across 


Application 

We should like to point out, if we 
have not done so already, that this de- 
sign becomes of particular interest not 
only to the amateur or professional 
radioman, but to the layman who de- 
sires to keep his superhet in peak op- 
erating condition at all times. 

The layman should first find out the 
peak if. frequeney for his particular 
receiver. Any serviceman should be 
able to give him this information. He 
should then obtain a low cost crystal 
cut to this frequency and inserted into 


Completely revised and enlarged 
Spring edition of the greatest catalog 
in radio—out now. Send for your copy 
at once. It's FREE! Tear off coupon 
below and mail. 


Wis this issue Lafayette an- 
nounces a great new line of sound systems 
for 1939. Here is revolutionary P.A.—new 
in smoother, finer performance, new in 
streamlined styling, new in operating econ- 
omy. And for the first time, 3 distinct lines 
for you to choose from —_— Economy, Stand- 
ard and DeLuxe. Truly Lafayette can offer 
this year a sound system for every purse 
and purpose. Complete range in all three 
lines from 5 to 70 watts. If you sell or rent 
sound systems, or if you’ve ever considered 
this highly profitable field, be sure to see 
what Lafayette has for '39. Send for FREE 
catalog today. 
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up-to-the-minute gear at down-to- 
earth prices. Plus the scoop of the 
year—Frank Lester's revolutionary 
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Make 


roces< d 10 


tor. 
and ] 
channel 


to mini 


its socket in the oscilla 
of proper oscillation, 
align liate 


a signal a 


tne UusInNg 


Intermec? 
1 mum 


+ +} ‘ } } 
tenuated Gown 


usable level and modulated as re- 
quired. 

The proper procedure is outlined in 
understandable, non-technical lan- 
guage in many readily available text- 
books and need not be detailed here. 

For the amateur, the gencrator has 
two-fold value. It may be applied as 
a me effecting an alignment olf 
his s . sig | recelvel 

For the s iceman the oscillato. 
mi Cs n er «lt Xl wry 
el I ( ar Vv, effec Ve 

CC j e-up ‘a \¢ 
ol cH IS I S ndard fre encies 
] t | reaulired, for maximu flexi- 
bi o} pp tion (sah ol 175 262 
x70 6, and perhaps 465 ke. \ e) 
but manufacturers are leaning more 
and more toward a common 1.f. fre- 
quency of 456 ke., and it is entirely 
reasonable to suppose that the appa- 
ratus would have excellent utility 
value when provided with but a single 


to this value. 
Operation 
will 


Y 
ervstal eut 
Harmonie 


Any oscillating circuit produce 


harmonics, and this means that the 
unit will produce usable signals of the 
2nd, 4th, and higher ceeuaiee of the 
fundamental frequency. The harmo- 
nics, of course, are very accurate—but 
the available signal level goes down 
as the frequency multiplying increases, 
so that the harmonic serviceability of 
the instrument is more or less limited. 

We might perhaps double in the out- 
put circuit, employing a switch to cut 


in a second plate coil tuned to twice 


the crystal frequency. Any such coil 
should, when brought into connection, 
either effectively replace R- or tie in 


of CG and 
provided with 


the output side 


and it should be 


between 
ground; 


a fairly low impedance secondary 
across which the output level poten- 
tiometer may be bridged. The switch- 
ing should be such that the doubling is 
thrown out when operation on the 
fundamental is desired. 
Emergeney Operation Without Cry -tal- 
One of the peculiar features of the 
Pierce circuit is that it will work with 
only a coil plugged into the crystal 


socket—connected, in other words, be- 
tween rf. oscillator, Sees and plate. 
The adjustment is a little bit tricky 
and it goes without saving that the 
exact frequency of a produced signal, 


not being crystal controlled, will be in 


some question; but be that as it may, 


the idea of building coils which will, 
when used in this instrument, provide 
for circuit oscillation at the approxi- 
mate frequencies desired, is extremely 


actical. 


Coils may be made quite small and 
may be trimmed by midget semi-vari- 
able capacitors or left untuned. Good 
practice, by the way, would be to 
build them into male cable plug as 


semblies (five such as the fa- 


miliar 


prong), 


Amphe nol jobs, which have 


\ 
metal shell jackets. The cable hole in 
the shell could be used to provide ac- 
cess to trimmers. 30 
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ea 
“Crowd-Stopper™ 
(Continued from page 21) 
of the building is easy. The ume 
built) on a chassis whieh neon 
3°xX7"xX12", The larger relay and 
insulated pick-up post are mop 
above the chassis, the other parts 
derneath. All of the parts, includir 
the variable condenser, must y 
sulated from the chassis. Be ean 
in wiring the unit as the ciren; 
quite unusual. Notice that thas te 
ube cathodes are connected to ¢ 
site sides of the 110-volt line, 


The single flashlight cell furnishes 
current for operating the power x. 
lay. It is mounted by means of 
bracket and a knurled head machi; 


if 
screw through one end of the chase 
One of the’ battery terminals 
grounded to the chassis. 


In testing the unit, connect it to 


110-volt line and plug a reading lap 
into the receptacle in the end of th 
chassis. remove one of the tube: 
Then close the relay contacts on th 


first relay by pushing 
a pencil. If the 


on the arm wit 
lamp turns on, the 


Se circuit is Working properly. 
Plug in the tube and wait a minute 
for it to warm up. 


Set the variable resistor at one-half 
scale and rotate the variable cop. 
denser. Over quite a portion of the 
dial the relays will close and the lamp 

stay lighted. Turn the condenser 
slowly until the lamp goes out. At the 
optimum adjustment, the condenser 

opened until it has slightly less capac. 
ity than is necessary to operate the 
relays. Bringing the hand _ near th 
pick-up plate, which may be any piece 
of metal which is not grounded, or 
walking near it, has the same effect as 
increasing the capacity of the variable 
condenser. The variable resistor al 
lows adjustment of the screen voltage 
for maximum sensitivity. 

One merchant used a capacity relay 
of this type for an electric light bul 
display. A large bulb was concealed 
underneath a pile of light bulbs. T! 
bulb, of course, was connected to the 
capacity relay. When a _ custome 
walked down the aisle so as to pass 
the display the whole pile of bulbs 
mysteriously lighted! 

—30— 


Tu inet Devices 


(Continued from page 17) 


most practical for the set will depent 
entirely upon the of one agains’ 
other, the amount of spac 
available The push-button assembly 


cost 


or 


adjusted in the same manner as tha 
using the rotary switch. 

A profit of five or ten dollai 
pending upon the type used, shoul 
provide an incentive to the progressi\ 


serviceman who can use this addition 


income. —j- 
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ER caddie Sinilinaes 


(Continued fron page 3S) 


into the bottom of 


the base and then 


saw out a slightly smaller dise of flit 
brass or copper and cement or other- 
Wise secure it to the top of the insulat- 
ing dise. Polish the surface flat and 
clean. 

A wire from one prong should be 


soldered to the edge of the metal disc. 
Drill a tiny hole near the bottom of 
the tube base into which fasten a 
small spiral spring with a hook on the 


COVER PLATE 


BRASS PLATE 


\ 
\ 
\ 
NS 


TUBE BASE —_ NANANARAAAN AAAAAAANAAAN 


WOODEN 
BLOCK 


top end. Connect a wire from the sec- 
ond prong to this spring. A pin should 
then be inserted in the tube base near 
the top on the opposite side. 

The cover-plate can be cut out of 
stiff metal to the shape indicated. One 
lug must be bent down and notched to 
fit under the pin in the tube base. A 
small hole in the other plate takes the 


spring hook. Then solder a strip of 
thin, flexible brass to the under side 
of the plate that will make light, but 
firm contact with the crystal. —30-— 


| Beneh Notes 


The 


condenser is (1: " metal-cased 
unit, bolted beneath the leit side of the 
tuning chassis. It’s a bit unhandy to 


get to, but worth while if a dollar sign 
is Stamped on it. 


Californians May Skip 


For some time, I have been pass- 
ing a colleague’s radio store during 
my trips to and from the shop. In 


Rudio Re- 
either a 
1, OF 
charge, $1.50. 
as long I could; then 
dropped in to ask why the price was 
low one day, and hung high another. 
He laughed and gave me a pip of an 
answer—that, during fair weather, he 
answered calls with little discomfort 
en route, and charged the lower fee; 
but, when it was raining, it was very 
messy, and worth four extra 
Novel idea, trying to suit payment to 
weather—but it doesn't seem good 
business to make it for 
tomers on the stormy days when they 


neon sign: 
beneath it is 


Service 


his window is a 

strung 
reading: 
Se ruice 


PALS, 
sign 
one 

I stood it 


charge ; 
Saying 


as 


=i 
DItS 


tougner cus- 


Want musie most, and are most likely 
to call a repairman. When the weather 
is with you, why stand in your own 


way? 
Dead End 
When you are running 
test with an upsid 
on the bench, 
grounded ends of resistors 
good 
inded end is usually 


a substitution 
-dow n open chassis 
the un- 
first. There 
this: the 
the most diffi- 


disconnect 


are two for 


Lrol 


reasons 
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cult to unsolder, because it is wrapped 
around a heavy lug; leaving it intact 
is handier when you resolder. The 
loose ends are left at ground poten- 
tial, and, as a result, you can work 


with less chanee of getting “bitten” 
yrearm. 


you disconnect 


in the fc 
When sections of a 
* condenser, it is good practice 10 
make a habit of touching the lead to 
= ‘hassis ) before vou let i! loose 
in the wind. High voltage condensers 
ll well when they are charged 
forget, they are mo 


remind vou of it. 


Vou 
Willing to 


A Salter Way, ol course, woul 1)¢ to 
turn the iice off and on when each 
Ci nee S mace but who bothers to 
ao a thit lilxe that ? Watch he 
h ener Voi izes or p) iobs thou ! 
MHNIOCSS YOU EH Tiie CCOrU O [rl C- 

/ ob ca ed in stone! 

Especially watch those condensers 
( the new Television receivers— those 


with the 9” tubes. They are supposed 
to be charged with better than 4,000 
Volts Quite enough to kill you sud- 
denl efficientlu and veru, very quiet- 
lu! 

THE READER'S RIGHT 


“T believe Re Holiday re 
February BENCH NOTES is 
2ADIO NEWS IS 


Plier rte Ss 
f 
engineers 


a very fine analvsis. 


doing a good service for repairmen, 
and they should make use of the op- 
portunity it offers to bring their prob 
lems to its pages for discussion.”—W. 
Rieger, Valley Stream, N. Y. 

“ae thanks, Friend Rieger, for 
ringing the bell for me. Because an 


exchange of information is always help- 
ful, I welcome discussion from other 
professionals in the field. 

writes J. Winches- 
problem is 


Perhaps, 


ter, Indiana, ‘‘mys 


throughout the country. I am _ both- 
ered by radio amateurs who clutte. 
up my shop during the best ae 
hours. Their conversation, alt houg 


endless Paterna 
mostly of ‘Q’ signals and net prices. 
While I realize they have a govern- 
license to talk, I have to earn 
my living. Can you suggest some soft 
shoe method of getting rid of them?” 

Many a true jest is spoken in words, 
J. S. I have turned your problem over 


inoffensive, is 


to Mr. Sheldon, who says it will prob- 
ably get narrative treatment in a future 


Serviceman’s Experiences. I'll bet “Al” 
finds a way out! 
* 

T. S. Wrightson, of Stormont, 
ginia, says: “I sell and service 
and have many complaints about the 
reception in hocality. I cannot 


recommend a high-priced set to a pros- 


Vir- 


radios 


this 


pect when the night reception is no 
better than that with a_ five-tube 
midget. Many times we cannot receive 
any station good and clear, although 
our closest one is about fifty miles 
away. My theory is that there are too 


many high-powered stations.” 

So many factors relate to a problem 
like this that it is impossible for an out- 
sider to lay down rules which will ap- 
ply to all cases. Good engineering will 
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show up, however, in both receiving 
and transmitting equipment, despite a 
verse local c¢ ndi tions. 

Let’s approach the problem w ith ¢ 
thought that it may be typical in ya, 
ous other sections of the country, 
that its treatment may help other Ane 
icemen in ilar sections: of the thre 
main considerations involved in rec¢. 
tion—ti - ter, radio medium. ma 
receiver—the last two are probably +, 
likely to cause trouble. Tren. 
mitters are, in this day and age, a: 
point tar ahead of average design fo, 
old and new, 


‘: 


ans 


most 


in all receivers, ‘eg 
day. 

The radio medium (including ter; 
near transmitter, receiver, and the pat 


between) is a possible cause of poor 
ception; more so than the receiver, 
cause, in a section where cond litions at 
adverse, the listeners and dealers ha ; 
learned, over a eee Period of time 


ditions res must contend oth. Ii the 
don't, it’s an opportunity for some se;y. 
iceman to conduct an_invesii 
which will help all concerned; includin 
himself—the results of such observa. 
tions wiil gain him prestige, thanks, ar: 
more business is certain to ensue. 

In your location, T.S.W.., it is inte-. 
esting to know, since we have decide 
the radio medium is most probably a: 
fault, that marine operators report ; 
dead spot just to the east of you, off the 
Atlantic coast. 

I suggest you write to the engineer. 
ing departments of several of the near. 
est broadcast stations, requesting field 
strength data in your direction. They 
probably compiled such _ information 
when they were choosing an antenza 
location, or applying for an FCC License. 
From the reports of two or more sta- 
tions, you can learn what results you 
can reasonably expect in your location, 

Broadcast stations are an excellent 
source of such information. Do not ap- 
proach them with the thought they are 
doing you an altruistic favor in discuss- 
ing your problem. No matter how you 
are hampered in business by adverse 
conditions, they are also hampered— 
and to a greater degree—because their 
investment is larger. Because of this, 
they are MORE INTERESTED IN 
TRANSMITTING TO YOU THAN 
YOU ARE IN RECEIVING FROM 
THEM. The better their coverage, th 
more their station time is worth. 

It is not fair to assume it is their fault 
in not getting across because of bad 
conditions in the medium, or at the re- 
ceiver. Broadcast engineers, although 
you seldom hear of their work, are ar 
exceedingly capable group, and a wave 
front, starting from a central point, 
meets many different influences; not al! 
are good. Radio equipment is made b 
men like you and me—but the inter 
ing terrain is put there by someone ese. 

If no improvement can possibly result 
because of unfortunate surroundings 
you will at least have authoritative in- 
formation in your hands which will hel; 
explain the adverse geographical cond 
tions to your customers. This informa 
tion will be of obvious help to you 
making sales; if both you and the cu- 
tomer understand what you have 
contend with, the customer will nev 
feel he should get ideal reception Ww! 
the best set in your store. Simply ¢ 
plain that, while neither the cheapest 
nor the most expensive receiver can be 
operated to its best advantage, the bet 
ter ones will give him more satisfactor) 
reception. =v 
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ee . 
This may 
«the formula: 
mi lterné yting current 


be obtained by 


Lis- 


voltage 


across 


S 
Joad is ' 
LL L.C,¢ 
Alternating voltage applied to input 
where 
ot = OnE 


L = inductance in hen 
C= capacity in farads 
Values of .02 henry 
) amperes and electrolytic 
of 1000 to 2000 mfd. at 


rys 


chokes to carry 
condensers 
12 working 


vits are obtainable from various 
manufacturers. 30 


Signal Generator | 
20) | 


(Continued from page 


| 
| 
| 
| 
| — 
primary of this unit is non-inductively 

coupled to the secondary it is mounted 
about the wooden core at right angles 
to the two coils forming the split sec- 
ondary as Shown. 

Now then, as to the type of oscillator 
creuit proper. The apparatus was de- 
signed to operate from an a.c. 
with tubes having cathode heater con- 
struction. Wide filament temperature 
changes due to supply variations are 
minimized by operating the oscillator 
tube heaters at slightly over half their 
nrmal voltage by inserting a suitable 
resistance in series with each. The low- 
et voltage at which the tubes will 
start functioning after an approximate 
40 second warmup will be found best. 

Since the plate current is very small, 
these tubes will attain only a very 
perceptibly weak warmth when_ in 
peration. Pentode tubes are good in 
this service because of greater isola- 
tion of the output circuit and when 
electron coupling is used the result is 
favorably comparable to that with a 
crystal unit under similar conditions. 
The metal tubes are as satisfactory 
the glass tubes when used with these 
precautions. Some special tubes with 
low internal change characteristics re- 
cently have been developed, but partic- 


SOUrCe 


as 


larly for d.c. filament supply, such 
is the RCA type 840. 
However well the shielding may be 


blaced between radio frequeney oscil- 
lators and between them and their 
‘sociated apparatus there is always the 
possibility of a small amount of 
pling between such units which 

lests itself in most disagreeable effects 


as 


cou- 


mani- 


in the conventional beat frequency 
machine. In such case the audio out- 
but at low frequencies has a_ pro- 
nounced saw-tooth waveform. This 


may be due one oscillator having 
more output than the other and as one 
tuned circuit lags the other it bears an 
inductive relationship to the leader. 
Then the in-phase the 
audio Wave node of one ecireuit becomes 
decreasingly advance of the 


lo 


condition at 


eyclie in 
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other and thus exerts a 
effect upon the other 

As the discharge curves are dissim- 
ilar for condenser action and dying-out 
of inductive field it is seen that one side 
of the audio wave is steeply curved 
While the other tends to be a straight 
line. Unless we secure good sine wave- 
shape output the measurements and 
caiculations we make upon other ap- 
paratus are likely to be worthless be- 
cause of the harmonie content which 
in nearly all cases will prove unfigur- 
able. 

It is well to mention one other form 
of distortion which may be serious in 
conventional generators since it will 
afford more understanding about what 
goes on in our new piece of apparatus. 
Figure 3 shows the combination of 
mixing frequencies oecurring in the 
grid circuit of a plate-circuit detector 
or demodulatov. 

This is a graphical representation of 
the case of “100 percent” modulation in 
Which case one carrier is of equal am- 
plitude to the other. The high fre- 
quency curve represents what is seen 
on the oscilloscope or what may be 
plotted out on paper the sum of 
two equal amplitude waves of slightly 
different frequency. As will be noted, 
there is a phase reversal at every in- 
ternode, which is also accounted for 
in higher mathematics. The heavy line 
of the envelope represents the pulsat- 
ing d.c. through the primary of the de- 
tector output transformer and thus is 
the audio output. The axis of this 
envelope should be at “O” in the figure, 
but because of the unbalanced wave- 
shape it must appear displaced to some 
region “xX.” The result is that one 
the audio waves is flat-topped 
while the other is rather pointed. This 
distortion effect is only minimized by 
reducing the percentage modulation as 
shown in Figure 4 which is about 50 
percent. It is noted that the inter- 
nodal phase reversals have vanished 
and the rectified envelope tends to be- 
come a sine wave. It is actually found 
that the modulation is decreased 
the waveshape becomes better until it 
reaches a very satisfactory value at 
about 10 percent. This also necessitates 
an increase in audio amplification. Be- 
fore we now take up the discussion of 
detection as employed in the balanced 
circuit let us consider the radio fre- 
queney amplifiers 

Why an amplifier for each individual 
oscillator unit? Well, first, such am- 
plifiers are to advantage in any beat 
frequency signal generator for the pur- 
of isolating the two oscillators 
which is much more effective than 
bridge circuits. Secondly, in our in- 
strument, they serve also as frequency 
multipliers since the least common 
multiple of the two oscillators must 
now be combined and rectified to yield 
the desired audio frequency. Thirdly, 
they perform the double function of 
amplifying the common harmonic fre- 
quencies to approximately equal levels 
while at the same time the variable 
frequency amplifier is grid-controlled 
from the audio output and a.v.c. 
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to insure a 
characteristic 


flat amplitude 
over the entire 


response 
audio 
range. 

As will be shown later the balanced 
sideband method of detection permits 
substantially 100 percent modulation 
between the mixing frequencies, i 
allows of high detector output provided 
there is sufficient excitation present. 
The a.v.c. 


although 


further refine- 
practically flul re- 
had by peaking the 


variable radio trequency amptifier tank 


qaevice is a 
sponse may be 


circuit near the corresponding end of 


the audio spectrum at which any droop 


may be experienced. And by flut, we 
mean plus or minus not more than 
one-fourth d.b. 

Even if the variable frequency oscil- 
lator has uniform output we may ex- 


pect some attenuation of higher audio 
frequencies due to the shunting effect 
of the detector plate circuit filters and 

‘rimination the 


the padded radio fre- 


. “ > ] ] 4 
also some dis aque to 


f 


band width of 


quency tank circuit in the plate side 
of the liable amplifier. 

Even though balanced detector ac- 
tion is utilized in the true sense, a 


radio frequs 
in the 


1 
tubes are 


ney path must be provided 
plate circuit since the detector 
amplifying at radio 
‘after the scheme of high power, 
‘ctification. There 
Xist that have been 
published and statements to the effect 
that such radio frequency bypass con- 
densers are not needed in balanced 
plate rectification circuits, let 
stress this point. 

In conventional radio receivers hav- 
ing push-pull or 
diode devices, push-pull does not exist 
for the audio frequency at this stage 
and a second harmonic or ‘doubled’ 
full wave rectified radio frequency per- 
sists across the plate to ground path 
which must be taken care of through 
a small condenser if any degree of ef- 
ficiency and power is to be retained. 

Because the tubes are thus operated 
after the fashion of class-B and since 
the instantaneous values of the sum 
of both rectified plate currents is not 
a constant but follows the double fre- 
quency pattern, it is similar to that of 
an ordinary a.c. full wave power pack 
having no filter. It is also worth point- 
ing out that in cheap receivers this by- 


fre- 


‘fficiency plate re 


erroneous ideas 


SO us 


so-called detectors 


pass path is often had through the 
resistance coupling device of the first 
audio stage with the result that this 
stage may be overloaded with low per- 


modulation radio 
while the audio handling power of the 
tube may be curtailed. 

The particular circuit of 
this device has existing across the grid- 
to-grid coil an in-phase fixed radio fre- 
quency voltage biased alternately back 
and forth by the link coupled variable 


centage frequency 


detector 


radio frequency voltage and = repre- 
sented by the graph in Figure 5. The 
condenser feed carrier tends to sup- 
press itself in the balanced plate cir- 
cuit and hence becomes a= sideband 
manifestation only. Since the tubes 
are operated in the cutoff region they 


constitute a impedance rectifier. 
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It is seen that there are two audio 
envelopes which may be rectified out, 
with axes at “O” and also “O’.” Since 
these envelopes are 180 degrees out of 
phase they may both be utilized in true 
push-pull audio interstage devices. It 
is interesting to note that if additional 
d.c. bias of a value equal to “O-A” be 
supplied to the detector grid circuit, 
the plate circuit will then function as 
class-B with respect to the audio en- 
velope, and only the portion of the 
graph between “O-B” and ‘‘O’-B”’ will 
appear in the plate circuit. 

Another picture of what takes place 
in the mixing circuit is shown in Fig- 
ure 6, which illustrates the back-to- 
back relationship of the grid voltage 
and plate current characteristics of the 
two detector tubes. The value of fixed 
frequency excitation “X” should be ad- 
justed from cutoff to the center of the 
linear portion of the plate current 
curve. This grid voltage is adjusted to 
a peak value “Y” approximately equal 
to one-half the linear portion of the 
grid voltage plate current curve, as 
appearing across each half of the grid 
coil and thus operates upon one grid 
circuit 180 degrees out of phase with 
the other as represented by (+) and 
(—). 

As the vector value “Y” is constantly 
faster or slower than the instantaneous 
values of “X” (in this instrument it is 
slower to increase the audio frequency) 
“Y” is shown to rotate about the peak 
value of ‘X’”’ which is supplied by con- 
denser to the coil mid-tap. One enve- 
lope of revolution of the vector ‘Y,” 
having produced an alternating addi- 
tive and subtractive cycle to the vec- 
tor ‘“X” constitutes one cycle of audio 
frequency when projected from the 
graph in linear form and since the 
analysis is that of simple harmonic 
motion it is that of pure sine wave 
form. It must be remembered that the 
corresponding end of the vector (+) 
or (—) as applied to one of the tubes 
must be adhered to that tube through- 
out the entire cycle or revolution. 

When a milliameter of suitable 
range is inserted in either of the de- 
tector tube cathode returns the pointer 
will be observed to oscillate very 
smoothly at such low audio  fre- 
quencies as the meter movement may 
respond to, on down to zero frequency. 
This feature allows of positive single 
zero point calibration of the frequency 
scale when the instrument is period- 
ically rechecked, and allows of no er- 
rors in any mechanical synchronizing 
devices. 

Beam type power tubes are used in 
the output stage with no reverse feed- 
back nor other complications. This is 
absolutely permissible because only 
one frequency is handled at any one 
time so the subject of frequency phase 
shift distortion does not apply. The 
problem of obtaining complex wave- 
forms and frequencies in their corre- 
sponding output-to-input relationships 
to exist. With the a.v.c. ac- 
tion there is no change in amplitude 
output with occasional changes in load 
impedance, which eliminates correc- 
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RADIO NEWS 


tion. The use of beam type tubes 
in a single stage balanced amplifier is 
very advantageous in that enough 
power output is realized to operate 
loudspeakers at high volume when pur- 
suing rattles and resonances. -Also, in 
making minute measurements the 
signal-to-noise ratio is increased which 
minimizes stray pickups. 

The a.v.c. leveller action is automat- 
ically obtained by the most effective 
trigger action circuit as employed in 
some of the older conventional radio 
receivers. Additional controlling bias 
for the variable radio frequency am- 
plifier is obtained across the plate re- 
sistor of the a.v.c. triode rectifier. This 
tube is normally biased to near cutoff 
by means of the output control poten- 
tiometer which is connected across the 
grid bias battery. 

With a given amount of audio exci- 
tation supplied to the grid circuit from 
the secondary of the output trans- 
former winding, the anode current is 
substantially zero, and the additional 
bias supplied to the variable radio fre- 
quency amplifier will be zero also 
through the grounded end of the con- 
trol tube anode resistor. When the am- 
plitude of excitation builds up to the 
degree which just upsets the control 
tube bias on positive peaks, however, 
a small anode current is allowed to 
flow through the resistor of such polar- 
ity as to increase the bias on the vari- 
able amplifier and thus bring it back 
to equilibrium. 

If the device is designed to work 
at this threshold value of cutoff bias 
a trigger action and consequent flat 
response is had which is not obtain- 
able with conventional diode devices 
as used in radio receivers. It is ap- 
parent that as the control tube bias is 
manually increased, the audio output 
will be increased to an amount to just 
upset this value, which affords a good 
means of quiet output control. Other- 
wise, a dual potentiometer may be 
placed in the grid circuit of the out- 
put tubes. A connection from the 250 
ohm output winding is suitable for 
excitation of the control tube, and 
with a good output transformer hav- 
ing this and lower taps the coupling 
between taps is close enough that no 
padding circuits are necessary when 
the load is connected to the various 
taps in matched relationships. 

The coupling condenser back to the 
grid of the control tube must be suf- 
ficiently large in proportion to the 
grid resistor so that no discrimination 
appears to cause an audio response rise 


| at low frequencies due to impaired 


control tube excitation at these low 
frequencies. When operating at fre- 
quencies of only a few cycles per sec- 
ond this condenser circuit may be 
opened, for if the time constant of the 
filtered plate control circuit is made 
equal to about one-fifth of a second it 
is obvious that a serious distortion 
would level these frequencies com- 
pletely in such a manner as to cut off 
the tops of one side of the output wave- 
shape. 

We may conclude with some pre- 
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cautions helpful in setting up ang ou 
lining the procedure for test; t 
' esting the 
completed instrument. From the Te 
view of the mechanical layout jt wil 
be noted that the oscillator and anh 
fier circuits parallel each other Which 
is permissible in that no two Circuits 
are operating at the same frequency 
The variable tuning condenser ;, 
mounted upon the panel to secure 
drive rigidity and a type of dial pro. 
vided which has no backlash, A Vernier 
calibration is provided to add a cali. 
brated scale. The coil shields are jp. 
dividual steel and firmly held in Place 
by being screwed to heavy retaining 
rings. The power tubes and power 
pack is mounted overhead in order to 
facilitate heat dissipation away from 
the oscillator proper. If voltage Sup. 
ply is unsteady it will be found advan- 
tageous to employ a tube regulated 
source of plate supply or drive the 
oscillator tubes from battery. 

When the apparatus has been gg. 
sembled and the radio frequency 
ranges found suitable, the excitation 
to the detector circuit may be adjusteq 
by means of the radio frequency ampli. 
fier bias values and also by means of 
the plate circuit voltage dividers of 
the oscillators. 

The plate transformer of the vari. 
able radio frequency amplifier may be 
broadened over its operating range by 
inserting a resistor of the carbon vari- 
ety in the inductive leg of the tuned 
circuit which may then be tuned to- 
wards the end of the audio frequency 
spectrum which may show signs of 
falling off. This circuit is slightly 
overcoupled to the detector grid circuit 
through the link of approximately 
twenty-five turns on each end. With 
the operating voltages as shown, a 
suitable plate current for each detector 
is about three milliamperes which 
may be set by stopping the variable 
oscillator temporarily. At this point 
the bias potentiometer is adjusted to 
balance both detector tubes and if the 
grid coil is not exactly electrically 
center-tapped a turn or so of wire 
around the high side lead as repre 
sented by C,, in the schematic diagram 
will bring things around all right. A 
transfer switch in the model served to 
place the milliameter in any one tube 
cathode circuit for checking; however, 
a plug and jack arrangement may be 
used if preferred. 

It is now time to put both oscillators 
in operation and make any further 
checks that may be necessary. If 
handy, an oscilloscope will serve very 
conveniently at this point and also to 
calibrate the instrument against line 
current or any standard source of sup- 
ply. Although this circuit is much 
more complex than many others, it is 
one of the easiest with which to obtain 
the very best results because of the de- 
sign which eliminates so many sources 
of trouble experienced with conven- 
tional signal generators. The time, 
patience, and knowledge of the builder 
will secure fine results almost gratu- 
itously of his efforts. 
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